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Ipratropium  Bromide 

INHALATION  SOLUTION 

From  DEY 

The  only  generic  alternative  to  Atrovent® 
with  Patient-Focused  Packaging^ 


Plastic  unit-dose  vials  with 
DEY  TwistFlex  tops  provide  easy 
access  just  when  it's  needed  most 


Color-coded  packages 

and  vial  labels  provide 

quick  identification. 


The  new  DEY  AN  rated  generic  alternative  toAtrovent"  Inlialation  Solution  provides 
much  more  than  high  quality  and  low  cost.  It  also  offers  quick  and  convenient  dispensing 
with  less  chance  for  error. 

For  more  information  about  Ipratropium  Bromide  Inhalation  Solution  from  DEY 
Laboratories,  contact  your  DEY  representative  or  call  1-800-755-5560. 
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Ipratropium  Bromide 

INHALATION  SOLUTION 
From  DEY 


Ipratropium  Bromide  Inlialation  Solution  0.02% 

BRIEF  SUMMARY:  Please  see  package  insert  lor  lull  prescribing  Inlormatlon. 

CONTRAINDICATIONS:  Ipratropium  bromide  is  contraindicated  in  known  or  suspected  cases  ol  hyper- 
sensitivity to  ipratropium  bromide,  or  to  atropine  and  its  derivatives 

WARNINGS:  The  use  ol  Ipratropium  Bromide  Intialation  Solution  as  a  single  agent  lor  the  relief  ol 
bronchospasm  in  acute  COPD  exacerbation  has  not  been  adequately  studied.  Drugs  with  faster  onset 
of  action  may  be  preferable  as  initial  therapy  in  this  situation  Combination  of  Ipratropium  Bromide 
Inhalation  Solution  and  beta  agonists  has  not  been  shown  to  be  more  effective  than  either  drug  alone 
in  reversing  the  bronchospasm  associated  with  acute  COPD  exacerbation. 

Immediate  hypersensitivity  reactions  may  occur  after  administration  of  ipratropium  bromide,  as 
demonstrated  by  rare  cases  of  urlicaria,  angioedema.  rash,  bronchospasm  and  oropharyngeal  edema 

PRECAUTIONS;  General:  Ipratropium  bromide  should  be  used  with  caution  in  patients  with  narrow  angle 
glaucoma,  prostatic  hypertrophy  or  bladder  neck  obstruction 

Inlormatlon  lor  Patients:  Patients  should  be  advised  that  temporary  blurring  of  vision,  precipitation 
or  worsening  of  narrow-angle  glaucoma  or  eye  pain  may  result  if  the  solution  comes  into  direct 
contact  with  the  eyes.  Use  of  a  nebulizer  with  mouthpiece  rather  than  face  mask  may  be  preferable, 
to  reduce  the  likelihood  of  Ihe  nebulizer  solution  reaching  Ihe  eyes  Patients  should  be  aiivised  Ihat 
Ipratropium  Bromide  Inhalation  Solution  can  be  mixed  in  Ihe  nebulizer  with  albuterol  or  metapro- 
terenol  II  used  within  one  hour  Drug  stability  and  salety  ol  ipratropium  bromide  inhalation  solution 
when  mixed  with  other  drugs  in  a  nebulizer  have  not  been  established  Patients  should  be  reminded 
that  Ipratropium  Bromide  Inhalation  Solution  should  be  used  consistently  as  prescribed  throughout 
the  course  of  therapy 

Drug  Interactions:  Ipratropium  bromide  has  been  shown  to  be  a  safe  and  effective  bronchodilator 
when  used  in  conjunction  with  beta  adrenergic  bronchodilators  Ipratropium  bromide  has  also  been 
used  with  other  pulmonary  medications,  including  methylxanthines  and  corticosteroids,  without 
adverse  drug  interactions 

Carcinogenesis.  Mutagenesis,  Impairment  of  Fertility:  Two-year  oral  carcinogenicity  studies  in  rats 
and  mice  have  revealed  no  carcinogenic  potential  at  dietary  doses  up  to  6  mg/kg/day  ol  ipratropium 
bromide 

Results  of  various  mutagenicity  studies  (Ames  test,  mouse  dominal  lethal  test,  mouse  micronucleus 
test  and  chromosome  aberration  of  bone  marrow  in  Chinese  hamsters)  were  negative 

Fertility  of  male  or  female  rats  at  oral  doses  up  to  50  mg/kg/day  was  unaffected  by  ipratropium 
bromide  administration.  At  doses  above  90  mg/kg.  increased  resorption  and  decreased  conception 
rates  were  observed 

Pregnancy:  TERATOGENIC  EFFECTS: 

Pregnancy  Category  B  Oral  reproduction  studies  performed  in  mice,  rats  and  rabbits  at  doses  of  10, 
100,  and  125  mg/kg  respectively  and  inhalation  reproduction  studies  in  rats  and  rabbits  at  doses  of 
1.5  and  1.8  mg/kg  (or  approximately  38  and  45  times  the  recommended  human  daily  dose)  respec- 
tively, have  demonstrated  no  evidence  of  teratogenic  effects  as  a  result  of  ipratropium  bromide 
However,  no  adequate  or  well  controlled  studies  have  been  conducted  in  pregnant  women  Because 
animal  reproduction  studies  are  not  always  predictive  of  human  response,  ipratropium  bromide 
should  be  used  during  pregnancy  only  if  clearly  needed. 

Nursing  Mothers:  It  is  not  known  whether  ipratropium  bromide  is  excreted  in  human  milk.  Although 
lipid-insoluble  quaternary  bases  pass  into  breast  milk,  it  is  unlikely  that  ipratropium  bromide  would 
reach  the  infant  to  a  significant  extent,  especially  when  taken  by  inhalation  since  ipratropium  bromide 
IS  not  well  absorbed  systemically  after  inhalation  or  oral  administration  However,  tiecause  many 
drugs  are  excreted  in  human  milk,  caution  should  be  exercised  when  ipratropium  bromide  is  admin- 
istered to  a  nursing  woman. 

Pediatric  Use:  Safety  and  effectiveness  in  pediatric  patients  below  the  age  of  12  have  not  been  estab- 
lished 

ADVERSE  REACTIONS:  Adverse  reaction  information  concerning  Ipratropium  Bromide  Inhalation 
Solution  IS  derived  from  12-week  active-controlled  clinical  trials.  Additional  information  is  derived 
from  foreign  post-marketing  experience  and  the  published  literature 

All  adverse  events,  regardless  ol  drug  relationship,  reported  by  three  percent  or  more  patients  in  the 
12-week  controlled  clinical  trials  appear  in  the  table. 


All  Adverse  Events, 

From  a  Double-blind,  Parallel.  12-week  Study  ol  Patients  with  COPD' 
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"All  adverse  events,  regardless  ot  drug  relationship,  reported  by  the  three  percent  or  more  patients  in  the  12-week 
controlled  clinical  trials 

Additional  adverse  reactions  reported  in  less  than  three  percent  of  the  patients  treated  with  iprat- 
ropium bromide  include  tachycardia,  palpitations,  eye  pain,  urinary  retention,  urinary  tract  inlection 
and  urticaria  Cases  ot  precipitation  or  worsening  ol  narrow-angle  glaucoma  and  acute  eye  pam  have 
been  reported 

Lower  respiratory  adverse  reactions  (bronchitis,  dyspnea  and  bronchospasm)  were  the  most  common 
events  leading  to  discontinuation  of  ipratropium  bromide  therapy  in  the  12-week  trials  Headache, 
mouth  dryness  and  aggravation  of  COPD  symptoms  are  more  common  when  the  total  daily  dose  of 
ipratropium  bromide  equals  or  exceeds  2.000  meg 

Allergic-type  reactions  such  as  skin  rash,  angioedema  of  tongue,  lips  and  face,  urticaria,  laryn- 
gospasm  and  anaphylactic  reaction  have  been  reponed.  Many  of  the  patients  had  a  history  of 
allergies  to  other  drugs  and/or  foods. 

HOW  SUPPLIED:  Ipratropium  Bromide  Inhalation  Solution  is  a  clear,  colorless  solution  supplied  in  a  unit- 
dose  vial  containing  2.5  mL  Supplied  in  cartons  as  listed  below: 

25  vials  per  carton  NDC  49502-685-03 

60  vials  per  carton  NDC  49502-685-60 

Each  vial  is  made  Irom  a  low  density  polyethylene  (LDPE)  resin. 

Store  betiAieen  15'  and  30'C  (59*  and  86'F),  Protect  Irom  light.  Retain  in  carton  until  time  ol  use. 

Caution:  Federal  law  prohibits  dispensing  without  prescription 
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the  ACE  Aerosol  Cloud  Enhancer 

with  exclusive,  detachable  mask. 


Universal  MDI 

Clear  construction  to  let  you  visually 
confirm  availability  of  prescribed  dose 
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Dual  valve  ilir  enhanced 
coordination 


Coaching  whistle  to  help 
patients  maintain  correct 
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Silicone  mask  with  soft, 

-  rolled  eds;es  tor  a  comtortable, 

snug  tit,  ilesigiied  to  iiu.\imize 

airflow  through  the  ACE 


\C1  eliminates  the  need  to  stock  multiple  MDI  spacers.  In  addition 
to  using  ACE  to  deliver  aerosolized  medications  through  a  mask,  you  can 
also  use  it  in  a  vent  circuit,  in  conjunction  with  an  endotracheal  ainvay 
connected  to  a  resuscitation  bag,  and  with  a  mouthpiece  for  routine,  oral 
therapy  No  other  spacer  lets  you  deliver  reliet  in  more  apphcations! 


The  .CE  detachable  mask  is  available  in  three  sizes  (sold  separately), 
and  IS  easy  for  patients  to  remove  and  clean.  For  more  information  on 
the  ACE  Aerosol  Cloud  Enhancer  with  detachable  mask,  or 
tor  a  free  catalog  of  DHD  qu.ilitv  respirator^-  products,  call 
toll-tree  tod,ivJil"800'847-8000. 
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C^ur  asthma  patients 
toteUyousome^iing! 
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Patients  prefer  the  inhaler  that's  easier  to  use  correct^ 


MAXAIR 

Easier  to  use  correctly 
because  ifs  breath  actuated 

Maxair  Autohalcr  is  the  only 

inhaler  that  incorporates  breath 

actuation,  a  technology  that 

helps  ensure  that  the  right  amount  of  medicine  is 

automatically  released  early  in  the  breathing 

cycle'- — all  the  patient  has  to  do  is  breathe  in! 


]on  aefoso' 


Breath  actuation  automatically 
helps  prevent  the  incorrect 
techniques  that  can  result  in 
suboptimal  therapy, ^'^ often 
the  result  of  incorrectly  using 
traditional  press  and  breathe  inhalers. 
Make  it  easier  on  your  patients  by  prescribing  the 
easier-to-use-correctly  inhaler,  Maxair  Autohaler. 


Please  see  other  side  for  brief  summary  of  prescribing  information. 

©  3M  Pharmaceuticals  iwh.  AH-1795A  Circle  121  on  reader  service  card 


3M  Pharmaceuticals 


'  Data  from  a  iwi    ,  eriod,  mulli-dose.  crossover  trial  conducted  among  ^  oatienis  with 
chronic  stable  ^istlima  who  ixmipared  Maxair  Autohalcr  with  Ventolin®^  press  and  breathe 
inhaler  plus  AcroChambcr®*.  Percentages  arc  patients'  responses  to  end-of-study  preference 
questions. 

^  Ventolin  is  a  registered  trademark  ot  Allen  &  Hanburys. 

*  AeroChamber  is  a  registered  trademark  of  Forest  Pharmaceuticals,  Inc. 
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MAXAIR^ 
AUTOHALER" 

'p'ftjuieroi  acetate  inhalation  aerosol)  Bronchodilalot  Aerosol 

BRIEF  SUMMARY 

INDICATIONS  AND  USAGE:  MAXAIR  AUTOHAIER  is  indicaied  lot  Ihe  prevention  and  reversal  o)  Droncfiospasm  in 
paiienli,  wilh  reveisible  bfonchospasm  mcluding  asthma  II  may  be  used  witti  or  without  concurrent  theophylline  and/or 
steroid  itieiapy 

CONTRAINDICATIONS:  MAXAIR  is  conlraindicaled  In  patients  wilh  a  history  ol  hypersensitivity  to  any  ot  its  ingredients 
WARNINGS:  As  with  other  beta  adrenergic  aerosols,  MAXAIR  should  not  be  used  m  excess  Controlled  climcal  studies 
and  other  clinical  experience  have  shown  that  MAXAIR  like  other  inhaled  beta  adrenergic  agonists  can  produce  a  signili- 
cant  cardiovascular  ettecl  in  some  patients,  as  measured  by  pulse  rate,  blood  pressure,  symptoms,  ancVor  ECG  changes. 
As  with  other  beta  adrenergic  aerosols,  the  potential  lor  paradoxical  bronchospasm  (wtiich  can  be  lile  irireatenmg)  should 
be  kept  m  mmd  It  it  occurs,  the  preparation  should  be  discontinued  immediately  and  alternative  therapy  instituted 

Fatalities  have  been  reported  in  association  with  excessive  use  of  inhaled  sympathomimetic  drugs 

Ttie  contents  of  MAXAIR  AUTOHALER  are  under  pressure  Do  not  puncture  Do  not  use  or  store  near  heal  or  open 
llame  E>;posure  to  temperature  above  120"F  may  cause  bursting  Never  throw  container  into  fire  or  incinerator  Keep 
out  ot  reach  ol  children 

PRECAUTIONS:  General  -  Since  pirbulerol  is  a  sympathomimetic  amine,  it  should  be  used  with  caution  m  patients 
with  cardiovascular  disorders,  including  ischemic  heal  disease,  hypertension,  or  cardiac  arrhythmias,  m  patients  with 
hynerthyioidism  or  diabetes  mellitus,  and  in  patients  who  are  unusually  responsive  lo  sympathomimetic  amines  or  who 
have  conviii'.iwi^  (]r\c\i(\i^r.  Signilicant  changes  in  systolic  and  diastolic  blood  piessure  could  be  expected  lo  occur  in 

somep.ii my  beta  adrenergic  aerosol  bronchodilator 

Inlormation  tor  Patients  MAXAIR  etiects  may  last  up  lo  five  hours  or  longer  II  should  not  be  used  more  often  than 
tecomiiir  >■:  i  :"■  iii'if:ni  should  not  increase  Ihe  number  of  inhalations  or  frequency  ol  use  withoul  first  asltmg  Ihe 
physician  It  symptoms  ol  asthma  get  worse,  adverse  reactions  occur,  or  Ihe  patient  does  not  respond  to  the  usual 
dose,  the  patient  should  be  instructed  to  contact  the  physician  immediately  The  patient  should  be  advised  to  see  the 
Illustrated  Patient's  Instmctions  lor  Use. 

The  Autohaler  actuator  should  not  be  used  with  any  other  inhalation  aerosol  canister  In  addition,  canisters  for  use 
with  MAXAIR  AUTOHALER  Should  not  be  utilized  with  any  oiher  actuator 

Drug  Interaclions— Other  beta  adrenergic  aerosol  bronchodilators  should  not  be  used  concomitantly  with  MAXAIR 
because  they  may  have  additive  effects  Beta  adrenergic  agonists  should  be  administered  with  caution  to  patients  being 
treated  with  monoamine  omdase  inhibitors  or  Iticyclic  anlidepressants,  since  the  action  ol  beta  adrenergic  agonists  on 
the  vascular  system  may  tie  potentiated 

Carcinogenesis,  Mutagenesis  and  Impairment  of  FerlllTty—  Pirbulerol  hydrochlonde  administered  in  Ihe  diet  lo  rats 
lor  24 ;- :        i  :ix>genic  activity  at  doses  conespondmg  to  200  times  Ihe  maxi- 

mum ri;,.;:.i       ,„  ..:.i       ';       ..  „.       .iilubation  ol  the  drug  at  doses  corresponding  to  6250  times  the 

manimuiinnfjiiiiiie'iiiiMi  I;.:'  ■  ■  ^i  ii(.))f  ie:,ulled  in  no  increase  in  tumors  lO  a  12-monlh  ral  study  SUidies 

with  pirbulerol  revealed  no  i'\  i'  '■ ,  "^■".13  Reproduction  studies  in  rats  revealed  no  evidence  ol  impaired  fertility 

Teratogenic  EtIecIs— Pregnancy  Category  C— Reproduction  studies  have  been  performed  in  rats  and  rabbits  by 
Ihe  inhalation  route  at  dose^  uij  ly  1^  iinicj  \idii  and  16  times  (rabbit)  the  maximum  human  inhalation  dose  and  have 
revealed  no  signilicani  findings  Animal  reproduction  studies  in  rats  at  ofa!  (loses  up  to  300  m0g  and  m  rabbits  at  oral 
doses  up  10 100  rnq/Vq  have  shown  no  adverse  effect  on  reproductive  behavior,  feditiiy,  litter  size,  pen-  and  postnatal 
viability  0'  fi^iii  (i-v^irinrnpnt  in  tabbits  at  the  highest  dose  level  given,  300  mgAg,  abortions  and  fetal  mortality  were 
oDser.f  *  "  . !'  quale  and  well  conitoHed  studies  in  pregnant  women  and  MAXAIR  should  be  used  during 

pregnj'   ,      ,  ■         ■    i.ji  benefit  lustilies  the  polenlial  risk  to  the  fetus 

Nursing  Mothers  r  _  nol  known  whether  MAXAIR  is  excreted  m  human  milk  Therelore,  MAXAIR  should  be  used 
during  nuismy  unly  il  Ihe  potential  benefit  justifies  the  possible  risk  lo  the  newborn 

Pediatric  Use— MAXAIR  AUTOHALER  is  not  recommended  (or  patients  under  Ihe  age  ol  12  years  because  0!  msulli- 
cient  clinical  data  lo  establish  safely  and  effectiveness 

ADVERSE  REACTIONS:  The  lollowiiig  rales  ol  adverse  reactions  to  pirbulerol  are  based  on  single  and  multiple  dose 
clinical  trials  involving  761  patients,  400  ol  whom  received  multiple  doses  (mean  duration  ol  treatment  was  2  5  months 
and  maximum  was  1 9  months) 

The  lollowing  were  tht  ,].!.i- I  -,..  *  ■^;  ■'■-; -lore  frequently  than  1  in  100  patients  CNS:  nervousness 
(69%).  tremor  (6  0%),  he^.i^  .  Cardiovascular:  palpitations  (1  7%),  tachycardia  (1  2%) 

Respiratory: cough (1 2%)  Gasiromiestmai  'h) 

TTffilollowing  adverse  reactions  l:  '  vihanl  m  100patienisandtheremaybe,i  -i    i   ■  1'     .'p 

wilh  pirbulerol  CNS:  depression,  ari.  ■.  .omnia,  weakness,  hyperkinesia,  syncoce  Cardiovascular 

hypotension,  skipped  beals,  chest  p^i;  Gastromieslmal:  dry  moulh,  glossitis,  abdominal  paia''crj"k  ;  ■■  .  :  > 
rhea,  stomatitis,  nausea  and  vomiting  Ear.  Nose  and  Throat:  smell/tasle  changes,  sore  throat  Dermatological:  uJi. 
pruntus  Other  numbness  in  extremities,  alopecia,  bmising,  fatigue,  edema,  weight  gam.  Hushing 

Other  adverse  reactions  were  reported  wilh  a  frequency  ol  less  than  1  in  100  patients  but  a  causal  relationship 
between  pirbulerol  and  ihe  reaction  could  not  be  determined  migraine,  productive  cough,  wheezing,  and  dermatitis 

The  following  rales  ol  adverse  reactions  during  Ihree-monlh  controlled  clinical  trials  involving  310  patients  are 
noted.  The  table  does  not  include  mild  reactions. 

PERCENT  OF  PATIENTS  WITH  MODERATE  TO  SEVERE  ADVERSE  REACTIONS 


Pirbulerol 

Melaproterenol 

Pirbulerol 

nucllon 

n=is; 

h-ibo 

Heacllon        i'l--ib/ 

f^=153 

Central  Nervous 

Syslem 

uemois 

u» 

3.3% 

nausea           1 3% 

20% 

nervousness 

45% 

26% 

diarmea          1 3% 

0  7% 

neacMe 

13% 

20% 

dr/nxxjft        1 3% 

13% 

weakness 

,0% 

13% 

vomiling            0% 

0  7% 

drowsiness 

n 

07% 

rltntness 

0  6* 

0% 

skin  reaction        0% 

0  7% 

Carilloviuulir 

rash                0% 

13% 

palpilallons 

13% 

13% 

lacnycardia 

13% 

2  0% 

Ottior 

bniising          0  6% 

0% 

Respiratory 

smelWaslecng  06% 

0% 

cfieatBin' 

bacttche           0% 

0  7% 

iKprts. 

13% 

0% 

latigue              0% 

0  7% 

cougn 

0% 

07% 

hoarseness         0% 
nasal  ungestivi  0% 

07% 
0  7% 

OVERDOSAGE:  The  expected  symptoms  with  overdosage  are  those  of  excessive  beta-stimulation  ar>d/or  any  ol  the  symp- 
toms listed  under  adverse  reactions,  eg ,  angina,  hypertension  or  hypotension,  arrhythmias,  nervousness,  headache,  tremor. 
dry  moulh,  palpitation,  nausea,  dizziness,  fatigue,  malaise,  and  insomnia 
Treatment  consists  ol  disconlinualion  ol  pirbulerol  together  with  appropriate  symptomatic  therapy 
The  oral  acute  lethal  dose  in  male  and  female  rats  and  mice  was  greater  Ihan  2000  mg  base/kg  The  aerosol  acute  lethal 
dose  was  not  determined. 

Note:  The  indented  statement  below  is  required  by  the  Federal  governmenl's  Clean  Air  Act  for  all  products  containing  or 
manufactured  with  chlorofluorocarbons  (CFC's) 

WARNING:  Contains  trichloromonofluoromelhane  and  dichlotodiltuoromethane,  subslances  which 
harm  public  health  and  environment  by  destroying  ozone  in  the  upper  atmosphere. 
A  notice  similar  to  the  above  WARNING  has  been  placed  in  ihe'Palieni's  Instruclions  for  Use'of  Ihis  product  pursuant  to  EPA 
regulations 

CAUTION:  Federal  law  prohibits  dispensing  without  prescription 
Store  between  15^  and  30X  (69  to  86 T) 
For  Full  Prescribing  intormalion  see  package  insert. 
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CLINICAL  PRACTICE  GUIDELINES       http://www.aarc.org 


Do  you  want  access  to  all  of  the  AARC's  Clinical  Practice 
Guidelines?  Find  them  on  our  website  at  www.aarc.org 
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http://wv/w.aarc.org 
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Editorials.  Commentaries,  and  Reviews  To  Note 

Proceedinss  from  the  First  International  Symposium  on  the  Congenital  Central  Hypoventi- 
lation Syndrome  Held  in  New  Orleans,  I-A,  on  May  11, 1996^D  Gozal.  C  Gaultier.  Pediatr  Piil- 
monol  lW7;2.1:i3.V168. 

Lung  and  Hearl-I.ung  Transplantation  in  Children  (Stale  of  the  Art)— BE  Noyes.  G  Kurland. 
DMOrenstciri.  Pediati"  Piilmonol  I  W7;2.V,W-4S. 

Usefulness  of  Flow  Volume  Loops  in  Kmergency  Center  and  ICU  Settings  (Pulmonary  Physi- 
ologic Test  of  the  Moiitli>— KK  Guntupahi.  V  Bandi.  C  Sirgi,  C  Pope,  A  Rios,  W  Eschenbacher.  Chest 
1997;11I(2):481-48S, 

Pulmonary  Artery  Flotation  Catheters:  A  Statement  by  the  American  College  of  Chest  Physi- 
cians and  the  American  Thoracic  Society  (Editorial )—B  Chernow.  Chest  1997;!  1  l(2):26l . 

Asthma  Management:  Perspectives  and  Paradigms  in  a  Changing  Environment  (Supplement) — 
A  Rebuck,  PM  O' Byrne.  Conference  Chairs.  Chest.  1997:1 1 1(2):  1S-68S. 

Medical  Literature  Made  Easy:  Querying  Databases  on  the  internet  R  Sikorski.  R  Peters.  JAMA 
1997:277(12):959-96U. 


Prone  Position  in  Mechanically  Ventilated 
Patients  with  Severe  Acute  Respiratory  Fail- 
ure—G  Chatte.  J-M  Sab.  J-M  DuBois.  M  Sirodot, 
P  Gaussorgues,  D  Robert.  Am  J  Respir  Crit  Care 
Med  1997:155:473. 

The  purpose  of  this  study  was  to  characterize 
changes  in  oxygenation,  expressed  as  PaO;/Fin;. 
when  patients  with  severe  acute  respiratory  fail- 
ure (Pao/FiO:  <  150).  unrelated  to  left  ventricu- 
lar failure  or  atelectasis,  were  turned  to  and  from 
a  supine  to  prone  position  at  1-  and  4-hour  inter- 
vals. Ventilator  settings  were  unchanged.  Thirty- 
two  consecutive  patients  were  studied  1  hour 
before.  1  and  4  hours  during,  and  1  hour  after  plac- 
ing in  a  prone  position  with  PaO;/FiO:  of  1 03  ±  28. 
158  ±  62.  159  ±  59.  and  128  ±  52.  respectively 
( ANOVA.  p  <  0.001 ).  After  I  hour  in  a  prone  posi- 
tion, improvement  of  PaO;/FiO;  by  20  mm  Hg  or 
more  was  considered  a  positive  response.  Seven 
patients  studied  had  no  response  (22%).  hereafter 
referred  to  as  nonresponders.  and  25  had  a  pos- 
itive response  (78%),  hereafter  referred  to  as 
responders.  Among  the  7  nonresponders.  2  did  not 
tolerate  the  prone  position  and  were  returned 
supine  before  the  end  of  the  4-hour  trial.  With  the 
remaining  5.  P.i(i,/Fio.  evolution  was  83  ±  29.  77 
±  19.  83  ±  33.  and  8 1  ±  47.  respectively.  For  2  of 
the  25  responders,  measurements  are  missing  after 
returning  to  the  supine  position.  In  10  ot  the  23 
responders  (43%)  who  completed  the  4-hour  prone 


trial,  the  PaO:/Fio:  returned  to  its  starting  value 
when  patients  were  repositioned  supine:  1 17  ±  24. 
|64±44,  156±55,and  1 10  ±  34,  respectively 
(ANOVA,  p  <  0.01 ).  In  13  of  the  23  (57%)  im- 
provement persisted:  105  +  27,  187  +  58,  189  + 
49,  and  157  ±  49,  respectively  (ANOVA,  p  < 
0.001 ).  Repeated  improvements  after  turning  to 
a  prone  position  were  frequently  observed.  Side 
effects  in  the  32  patients  after  a  total  of  294  pen- 
ods  in  a  prone  position  included  minor  skin  nijury 
and  edema,  2  instances  of  apical  atelectasis,  1 
catheter  removal,  1  catheter  compression,  1  extu- 
bation.  and  1  transient  supraventricular  tachycardia. 
See  the  related  editorial:  For  Every  Thing  (Turn 
...  Turn  ...  Turn....)— RK  Albert.  Am  J  Rcspir 
Crit  Care  Med  1997:155:393-394. 

Observations  on  the  Effects  of  Aerosolized 
Albuterol  in  Acute  Asthma — L  Sffauss.  R  Hejal, 
G  Galan,  L  Dixon,  ER  McFadden  Jr.  Am  J  Respir 
Crit  Care  Med  1997:155:454. 

To  determine  the  dose  of  albuterol  required  to  ter- 
minate acute  episodes  of  asthma,  92  acutely  ill  sub- 
jects received  3  doses  of  2.5  mg  each  by  nebu- 
lization  every  20  min.  Peak  expiratory  flow  rates 
(PEER)  and  signs  and  symptoms  were  serially 
monitored.  A  dose-response  increase  in  pulmonary 
function  was  found,  but  only  66%  of  the  subjects 
improved  sufficiently  to  be  sent  home.  Of  these, 
56%  required  <  5.0  mg  of  drug  to  reach  the  dis- 


charge threshold,  whereas  the  remainder  needed 
7.5  mg.  In  34%  of  participants,  albuterol  was  inef- 
fectual. These  individuals  were  characterized  by 
more  severe  obsU'uclion  at  presentation,  and  after 
3  doses  of  medication  their  PEER  still  did  not 
exceed  40%  of  the  expected  value.  Further  treat- 
ment in  the  emergency  department  (ED)  or  hos- 
pital was  not  immediately  helpful,  and  these 
patients  ultimately  required  3.8  ±  0.4  days  of  inpa- 
tient care  to  become  asymptomatic.  There  were 
no  discernible  differences  between  responders  and 
nonresponders  in  the  type  or  quantity  of  medi- 
cations used.  However,  the  nonresponders  had 
more  severe  disease  as  measured  by  recurrent  hos- 
pitalizations and  ED  visits.  This  study  deinonstrates 
that,  in  emergency  situations,  albuterol  does  not 
relieve  acute  airway  obstruction  in  all  asthmatic 
individuals  with  equal  efficacy.  Two-thirds  of 
patients  are  sensitive,  and  in  these  patients  5  to 
7.5  mg  of  albuterol  provides  optimal  treatment. 
In  the  remainder,  albuterol,  even  in  high  doses, 
has  little  effect  for  days. 

Pulmonary  Sequelae  in  Infants  Treated  with 
Extracorporeal  Membrane  Oxygenation — JS 

Greenspan,  MJ  Antunes,  WJ  Holt,  D  McElwee. 
J  A  Cullen,  AR  Spitzer.  Pediatr  Pulmonol  1997; 
23:31. 

The  decision  to  place  an  infant  on  extracorpo- 
real membrane  oxygenation  (ECMO)  i^  'used 
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on  predictions  of  expected  morbidity  and  mor- 
tality. One  unknown  factor  is  the  relationship 
hetween  pre-ECMO  pulmonary  dysfunction  and 
on  barotrauma  and  post-ECMO  pulmonary  se- 
quelae. To  determine  whether  placement  of  in- 
fants on  extracorporeal  membrane  oxygenation 
(ECMO)  early  is  associated  with  less  subsequent 
pulmonary  dysfunction  than  placing  infants  on 
BCMO  laii'i:  we  evaluated  pulmonary  function 
in  25  neonates  prior  to  ECMO.  when  the  infants 
had  come  off  ECMO.  and  at  the  time  of  nurs- 
ery discharge.  Pulmonaiy  resistance  (R)  and  com- 
pliance (Cl)  were  determined  by  a  pneumota- 
chograph and  esophageal  manometry,  and 
functional  residual  capacity  (FRC)  was  deter- 
mined by  a  helium  dilution  method.  Maximal 
expiratory  How  (VmaxFRC)  was  determined  by 
thoracic  compression  at  the  time  of  discharge. 
Infants  were  assigned  to  an  early  ECMO  group 
(<  36  hours  of  age.  n  =  12),  or  a  late  ECMO 
group  (>  .36  hours  of  age.  n  =  13).  When  first 
evaluated,  the  early  group  had  a  higher  oxy- 
genation index  than  the  late  group  (mean  value, 
63  vs  48),  but  initial  pulmonary  function  mea- 
surements were  not  different  between  the  2 
groups.  In  the  early  group  mean  C|  increase  from 
0.20  to  0.36  ml  7cm  H:0/kg.  FRC  increased  from 
7  to  20  mL/kg.  and  mean  R  decreased  from  107 
to  6 1  cm  HiO/L/s  between  the  initial  study  and 
immediately  after  ECMO.  In  the  late  group,  only 
FRC  increased  from  a  mean  of  8  to  20  niL/kg. 
Cl  and  FRC  increased  from  post-ECMO  to  dis- 
charge in  both  groups  (mean  Cl  from  0.36  to 
0.76  mL/cm  HiO/kg  in  the  early  group,  and  from 
0.30  to  0.79  in  the  late  group).  Mean  FRC  in- 
creased from  20  to  26  niL/kg  in  the  early  group, 
and  from  20  to  25  niL/kg  in  the  late  group. 
VmaxFRC  was  lower  in  the  late  than  the  early 
group  at  discharge  (mean,  1.14  vs  l.58L/s;p< 
0.05).  While  both  groups  of  infants  had  mini- 
mal pulmonary  dysfunction  at  discharge,  the 
infants  placed  on  ECMO  early  had  evidence  of 
slightly  less  airway  dysfunction  despite  a  higher 
initial  oxygenation  index  than  the  infants  placed 
on  ECMO  late. 

Ventilatory  and  Hemodynamic  Effect-s  of  Con- 
tinuous l'osili>e  Air«a>  Pressure  in  Left  Heart 
Failure—  1-  Loniquc.  M  Habis,  F  Lolaso.  J-L 
Dubois-Rande.  A  Harf,  L  Brochard.  Am  .1  Respir 
Oil  Care  Med  I9y7;155:500. 

The  ventilatory  and  hemixlynamic  effects  of  con- 
tinuous positi\c  airway  pressure  (CPAP)  deliv- 
ered via  a  face  mask  (at  0.  5,  and  10  cm  H_'0.  and 
after  a  return  to  0  cm  HiO)  were  studied  in  ') 
patients  with  acute  left  heart  failure  (pulmonary 
artery  occlusion  pressure  [PAOP)  >  I S  mm  Hg, 
and  cardiac  index  |CI|  <  2.8  L/min/nr).  CPAP 
at  10  cm  HiO  induced  an  improvement  in  lung 
compliance  (60  ±  10  mL/cm  H^O  to  87  +  20  mU 
cm  H:0.  p  <  0.05 )  and  in  lung  and  airway  resis- 
tance (5.7  ±  1.0  cm  H2O/L/S  to  3.4  ±  1.0  cm 
HzOfUs.  p  <  0.05),  a  reduction  in  work  of  breatli- 


ing  ( 1 8  +  3  J/min  to  1 2  ±  2  J/min.  p  <  0.05 ).  and 
ill  the  pressure-time  index  of  the  respiratory  mus- 
cles (279  ±  22  cm  H:0/s/min  to  174  ±  25  cm 
HiO/s/min,  p  <  0.05),  without  significant  changes 
in  breathing  pattern.  Despite  a  significant  reduc- 
tion in  the  negative  swings  in  intrathoracic  pres- 
sure ( 15.2  ±  1 .9  cm  H2O  to  10.8  ±  1 .8  cm  HiO, 
p  <  0.001 ),  no  significant  change  was  observed 
in  CI  or  stroke  volume  during  CPAP.  However, 
mean  transmural  filling  pressures  decreased  sig- 
nificantly with  CPAP,  suggesting  a  better  cardiac 
performance.  Neither  the  level  of  stroke  volume 
nor  of  PAOP.  was  predictive  of  changes  in  Cl  or 
in  sffoke  volume.  In  patients  with  respiratory  insuf- 
ficiency caused  by  congestive  heart  failure  (CHF), 
CPAP  reduces  respiratory  muscle  effort  without 
altering  cardiac  output.  Tlie  slight  decrease  in  mean 
transmural  left  and  right  atrial  pressures  suggests 
an  improvement  in  cardiac  performance. 

PerciiNcd  Control  of  Asthma:  Development 
and  V  alidation  of  a  Questionnaire — PP  Kai/. 
EH  Yelin,  S  Smith,  PD  Blanc.  Am  J  Respir  Crit 
Care  Med  1997:155:577. 

Psychological  factors  can  play  a  role  in  asthma 
symptoms  and  may  play  a  role  in  how  individ- 
uals manage  asthma.  Because  poor  self-manage- 
ment of  asthma  has  been  linked  to  poor  outcomes, 
it  is  iinportant  to  understand  perceived  control  of 
asthma — the  indiv  idual's  perceived  ability  to  deal 
with  asthma  and  its  exacerbations  effectively.  This 
study  used  data  from  an  ongoing  panel  study  of 
adults  with  asthma  (n  =  601).  The  1 1-item  Per- 
ceived Control  of  Asthma  Questionnaire  (PCAQ) 
demonstrated  internal  consistency  (Cronbach's 
alpha  =  0.74)  and  excellent  construct  validity,  cor- 
relating strongly  with  asthma  se\erity,  quality  of 
life,  ;\nd  Medical  Outcomes  Study  Short  Fomi  ISF- 
361  measures  of  healtli  status  (p  <  0.05).  After  con- 
trolling for  demographics  and  asthma  severity, 
each  6-point  decrement  in  PCAQ  score  was  sig- 
nificantly associated  with  increased  risk  of  ho.s- 
pilaliz;ition(OR=  1.4[959'rCI:  l.l-l.8|).  frt;quent 
activity  restriction  (OR  =  1.5  |1.2-1.81).  and, 
among  those  with  labor  force  participation  (n  = 
55 1 ).  astlima-related  cessation  of  employment  (OR 
=  1.7  1 1.1-2.4]).  The  PCAQ  is  a  short,  easy-to- 
administer.  reliable,  and  valid  measure  of  perceived 
control  of  asthma.  It  is  strongly  associated  with 
adverse  asthma  outcomes  even  taking  into  account 
demographic  characteristics  and  asthma  severity, 
suggesting  that  patient-centered  inter\entions 
focusing  on  perceived  control  might  impriixe 
asthma  tiutcomes. 

Deterniinanis  of  Lung  Ncilnme  in  Sponta- 
neously Urealhing  Fri'term  InianLs — CF  Poets, 
C;.\  Rau,  K  Neuber,  M  Gappa,  J  Seidenberg.  .Am 
J  Respir  Crit  Care  Med  1 997;  155:649. 

To  study  the  effects  of  apneic  pauses,  sighs,  and 
breathing  patterns  on  functional  residual  capac- 
ity (IRC),  we  measured  FRC  repeatedly  in  48 


healthy  preterm  infants  (weight  at  study  2.042  ± 
3l6g  [mean  ±  SD].  postconceptional  age  36.6 
±  2.0  wk).  during  unsedated  sleep  using  a  mod- 
ified heliox/nitrogen  washout  technique.  Breath- 
ing movements  and  pulse  oximeter  saturation 
(SpO;)  were  recorded  throughout  and  recordings 
analyzed  for  the  presence  of  regular  and  non- 
regular  breathing  pattern,  apneic  pauses,  sighs, 
and  desaturations  (SpO;  S  90'7r )  during  the  last  2 
minutes  prior  to  each  FRC  measurement.  FRC 
was  lower  during  nonregular  than  during  regu- 
lar breathing  pattern  123.3  ±  7.2  mL/kg  vs  26.9 
±  7.8  mL/kg,  p  <  0.02):  however,  this  apparent 
effect  of  breathing  pattern  disappeared  after  con- 
trolling the  data  for  apneic  pauses.  Apneic  pauses 
resulted  in  a  significant  decrease  in  FRC:  mean 
FRC  was  20.0  ±  6.8  mL/kg  if  measured  within 
2  minutes  of  an  apneic  pause,  26.0  ±  6.9  mL/kg 
if  measured  after  a  sigh  (p  <  0.001 ).  and  24.0  ± 
7.7  mL/kg  if  there  had  been  neither  a  sigh  nor  an 
apneic  pause  (p  <  0.05).  The  inter%al  between  the 
apneic  pause  and  the  FRC  measurement  had  no 
effect  on  FRC.  There  was  an  inverse  correlation 
between  FRC  and  the  speed  with  which  Spo,  fell 
during  desaturation  (r  =  -0.5,  p  <  0.03 ).  Apneic 
pauses  resulted  in  a  persistent  reduction  in  FRC 
in  these  pretenn  infants.  Sighs  appei^ed  to  restore 
FRC.  The  significant  relafionship  between  FRC 
and  the  speed  of  desaturation  found  in  this  study 
underscores  the  importance  of  endogenous  or 
exogenous  strategies  that  help  to  increase  FRC, 
such  as  sighs  or  the  application  of  continuous  pos- 
itive airway  pressure,  for  the  stability  of  oxy- 
genation in  preterm  infants  who  have  difficulty 
maintaining  their  oxygenation. 

Combined  Inhalation  of  Nitric  Oxide  and  Oxy- 
gen in  Chronic  Obstructive  Pulmonary  Dis- 
ease— M  Yoshida,  O  Taguchi,  EC  Gabazza.  T 
Kobayashi,  T  Yamakami,  H  Kobayashi.  K 
Maruyaina,  T  Shima.  .Am  J  Respir  Crit  Care  Med 
1997:155:526. 

Inhaled  nitric  oxide  (NO)  has  been  shown  to 
reduce  the  mean  pulmonary  artery  pressure 
(mP.AP)  and  to  improve  Pjo-  in  patients  with  acute 
respiratory  failure  undergoing  oxygen  (O:)  ther- 
apy. However,  inhaled  NO  reduced  pulmonary 
hypertension  without  improving  Pjo,  in  patients 
with  chronic  obstructive  pulmonary  disease 
(COPD).  This  study  was  intended  to  compare  the 
hemodynamic  and  gas  exchange  responses  dur- 
ing inhalation  of  NO  or  O;  with  those  observed 
during  the  combined  inhalation  of  NO  and  O;  in 
10  spontaneously  breathing  COPD  patients.  Hemi> 
dyn;uiiic  iuid  blixxi  gas  parameters  were  measured 
after  breathing:  (l)r(X)mair;(2l  NO  added  to  nwm 
air:  (3)  O;  ( I  L/min);  or  (4)  NO  and  O;.  During 
inhalation  of  2  ppm  NO  added  to  room  air,  the 
mPAP  (23. 1  ±  2.5  vs  20.6  ±  2.2  mm  Hg)  and  the 
pulmonary  vascular  resistance  (PVR)  (434  ±  70 
vs  378  ±  50  dyne  s/cm*)  were  significantly  (p  < 
0.05)  lower  than  those  measured  with  room  air. 
However,  the  values  of  Pjo^  did  not  improve.  The 
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combined  inhalation  of  NO  and  O2  was  associ- 
ated not  only  with  a  significant  (p  <  0.05)  decrease 
ofmPAP  (21.4  ±  2.3  vs  19.7  ±  1.8  mm  Hg)  and 
PVR  (43 1  ±  72  vs  370  ±  44  dyne  s/cm' ),  but  also 
with  a  remarkable  improvement  ( p  <  0.05 )  in  the 
values  of  P,o:  (91.4  ±6.6  vs  1 1 1.5  ±  7.8  mm  Hg) 
as  compared  with  values  obtained  during  the 
inhalation  of  O2  alone.  These  findings  suggest  that 
combined  therapy  with  NO  and  O:  may  consti- 
tute an  alternative  approach  to  treating  patients 
w  ith  COPD  and  pulmonary  hypertension. 

Summertime  Haze  .\ir  Pollution  and  Children 
with  ,\sthma — GD  Thurslon.  M  Lippmann.  MB 
Scon.  JM  Fine.  Am  1  Respir  Cnl  Care  Med  1997; 
155:654. 

In  order  to  investigate  associations  between  sum- 
mertime haze  air  pollution  and  asthma  at  an  indi- 
vidual level  52.  58,  and  56 children  (ages  7-13) 
attending  a  summer  "a.sthma  camp"  were  followed 
during  the  last  week  of  June  in  1 99 1 .  1 992.  and 
1993.  respectively.  Most  of  the  subjects  had  mod- 
erate to  severe  asthma.  Daily  records  were  kept 
of  the  environmental  conditions,  as  well  as  of  sub- 
ject medication  use.  lung  function,  and  medical 
symptoms.  Air  pollution  was  found  to  be  signif- 
icantly and  consistently  correlated  with  acute 
asthma  exacerbations,  chest  symptoms,  and  lung 
function  decrements.  The  pollutant  most  consis- 
tently associated  u  ith  adverse  health  consequences 
was  ozone  (Oj).  although  associations  with  sul- 
fates and  hydrogen  ion  suggest  a  possible  role  by 
fine  particles  as  well.  Effects  were  found  to  be 
roughly  monotonic  as  a  function  of  0\  concen- 
tration. Regression  of  morning  ( 8:00  AM )  to  after- 
noon (5:00  PM)  peak  flow  change  on  O3  indicated 
pulmonary  function  reductions  similar  to  those 
previously  reported  for  more  active  children  with- 
out asthma.  Moreover,  analyses  also  indicated  an 
increased  risk  of  an  asthma  exacerbation  and  of 
experiencing  chest  symptoms  of  approximately 
40'7r  on  the  highest  pollution  day.  relative  to  the 
mean.  Based  on  these  relative  risk  estimates,  a  rise 
in  the  1-hour  daily  maximal  O3  from  84  ppb  to 
160  ppb  was  associated  in  this  group  with  an 
increase  from  20  to  28  (±  2 )  in  the  expected  num- 
ber of  unscheduled  medications  administered/day, 
and  from  29  to  41  (±  3)  in  the  expected  total  num- 
ber of  chest  symptoms/day.  Thus,  air  pollution  can 
be  a  major  contributor  to  the  respiratory  problems 
experienced  by  children  with  asthma  during  the 
summer  months. 

Childhood  Asthma  and  Lung  Function  in  Mid- 
Adult  Life— H  Oswald.  PD  Phelan.  A  Lanigan, 
M  Hibbert.  JB  Carlin.  G  Bowes.  A  Olinsky.  Pedi- 
atrPulmonol  I997;23:14. 

The  longitudinal  lung  function  data  in  286  sub- 
jects from  a  28-year  follow-up  of  childhood  asthma 
is  reported.  Airway  obstruction  in  mid-adult  life 
was  present  mainly  in  those  with  moderately  severe 
asthma.  Subjects  who  had  been  w  heeze  free  for 


at  least  3  years,  even  if  asthma  had  been  persis- 
tent in  childhood,  had  normal  lung  function  and 
no  increased  bronchial  reactivity.  Only  2  subjects, 
both  with  persistent  asthma  from  childh(Kxl.  failed 
to  show  an  improvement  in  FEV ;  of  greater  than 
\09c  following  inhalation  of  a  /^-adrenergic  ago- 
nist. Subjects  with  relatively  mild  asthma  who  had 
not  taken  inhaled  steroids  did  not  appear  to  be  dis- 
advantaged with  respect  to  lung  function. 

Inhaled  and  Nasal  Glucocorticoids  and  the 
Risks  of  Ocular  Hypertension  or  Open-Angle 
Glaucoma — E  Garbe.  J  LeLorier.  J-F  Boivin,  S 
Suissa.  JAMA  1997;277(9):722. 

OBJECTIVE:  To  determine  whether  the  use  of 
inhaled  and  nasal  glucocorticoids  is  associated 
with  an  increased  risk  of  ocular  hypertension  or 
open-angle  glaucoma.  DESIGN:  Case-control 
study.  SETTING:  Quebec  universal  health  insur- 
ance program  for  all  elderly  (registered  in  the 
Regie  de  Tassurance  maladie  du  Quebec  [RAMQl 
database).  PATIENTS:  Enrollees  in  the  RAMQ 
database  aged  66  years  and  older.  The  9,793  case 
patients  were  ophthalmology  patients  w ith  a  new 
diagnosis  of  borderline  glaucoma  or  open-angle 
glaucoma  or  were  new  ly  started  on  treatment  for 
ocular  hypertension  or  glaucoma  between  1988 
and  1994.  The  38,325  control  patients  were  ran- 
domly selected  among  noncases  with  ophthal- 
mologist visits  in  the  same  month  and  year  as  the 
case  event  (index  date).  MAIN  OUTCOME 
MEASURES:  The  odds  ratio  (OR)  of  ocular 
hypertension  or  open-angle  glaucoma  was  deter- 
mined in  patients  using  inhaled  or  nasal  gluco- 
corticoids relative  to  nonusers,  using  conditional 
logistic  regression  analysis.  The  OR  was  adjusted 
for  age.  sex,  diabetes  mellitus.  systemic  hyper- 
tension, use  of  ophthalmic  and  oral  glucocorti- 
coids, and  characteristics  of  health  care  system 
use  in  the  year  before  the  index  date.  RESULTS: 
Overall,  current  use  of  inhaled  and  nasal  gluco- 
corticoids was  not  associated  with  an  increased 
risk  of  ocular  hypertension  or  open-angle  glau- 
coma. Curtent  users  of  high  doses  of  inhaled 
steroids  prescribed  regularly  for  3  or  more  months 
were  at  an  increased  risk  witii  an  OR  of  1 .44  {959c 
confidence  interval.  1.01-2.06).  CONCLUSION: 
Prolonged  administration  of  high  doses  of  inhaled 
glucocorticoids  increases  the  risk  of  ocular  hyper- 
tension or  open-angle  glaucoma.  This  finding  sug- 
gests that  in  these  patients  intraocular  pressure 
monitoring  may  be  warranted. 

A  Prospective  Study  of  Risk  Factors  for  Pul- 
monary Embolism  in  W  omen — SZ  Goldhaber. 
F  Grodstein.  MJ  Stampfer.  JE  Manson.  GA 
Colditz.  FE  Speizer.  WC  Willen,  CH  Hennekens. 
JAMA  1997;277(8):642. 

OBJECTIVE:  To  investigate  risk  factors  for  pul- 
monary embolism  in  women.  DESIGN:  Prospec- 
tive study  based  on  biennial,  mailed  question- 
naires. SETTING:  Nurses'  Health  Stud\  with  16 


years  of  follow-up  from  1976  to  1992,  PA- 
TIENTS: A  group  of  1 12.822  women  aged  30 
to  55  years  in  1976,  free  from  diagnosed  car- 
diovascular disease  or  cancer  at  baseline.  Over- 
all, there  were  1 ,6 1 9,770  person-years  of  follow- 
up.  MEASUREMENTS:  Based  on  self-report 
and  medical  records,  we  documented  280  cases 
of  pulmon;u^  embolism,  of  which  1 25  were  pri- 
mary (no  identified  antecedent  cancer,  trauma, 
surgery,  or  immobilization).  Information  on 
height,  weight,  cigarette  smoking,  hypertension, 
diabetes,  and  hypercholesterolemia  was  collected 
by  questionnaire.  RESULTS:  In  multivariate 
analysis,  obesity,  cigarette  smoking,  and  hyper- 
tension were  independent  predictors  of  pulmonary 
embolism.  Specifically,  obese  women  (bixiy  mass 
index  >  29.0  kg/m2 1  had  an  increased  risk  of  pri- 
mary pulmonary  embolism  (multivariate  rela- 
tive risk  =  2.9;  95%  confidence  interval  [CI],  1.5- 
5.4).  Heavy  cigarette  smokers  also  had  an 
increased  risk  of  primary  pulmonary  embolism. 
The  relative  risk  (RR)  of  primary  pulmonary 
embolism  was  1.9  (95%  CI.  0.9-3.7)  for  women 
currently  smoking  25  to  34  cigarettes/day  and 
3.3  (95%  CI.  1.7-6.5)  for  those  smoking  35 
cigarettes  or  more  daily  as  compared  w  ith  never 
smokers.  Hypertension,  even  after  adjustment 
for  body  mass  index,  was  also  associated  with 
an  increased  risk  of  primary  pulmonary  embolism 
(RR=  1.9;  95%  CI,  1.2-2.8).  High  senim  choles- 
terol levels  (RR  =  1 . 1 ;  95%  CI,  0.62- 1 .8)  and  dia- 
betes (RR  =  0.7;  95%  CI,  0.3-1.9)  did  not  appear 
to  be  related  to  primary  pulmonary  embolism. 
CONCLUSION:  These  prospective  data  indicate 
that  obesity,  cigarette  smoking,  and  hyperten- 
sion are  associated  with  increased  risk  ot  pul- 
monary embolism  in  women.  Control  of  these 
risk  factors  will  decrease  risks  of  pulmonary 
embolism  as  well  as  coronary  heart  disease. 

Relationship  of  Microbiologic  Diagnostic  Cri- 
teria to  Morbidity  and  Mortality  in  Patients 
with  Ventilator-..\s.socialed  Pneumonia — F  Bre- 
geon.  L  Papazian.  A  Visconti.  R  Gregoire,  X 
Thirion.  F  Gouin.  JAMA  I997;277(8):655. 

OBJECTIVE:  To  e\  aluate  whether  the  mortality 
and  the  morbidity  of  ventilator-associated  pneu- 
monia defined  by  positive  result  of  protected  spec- 
imen bmsh  culmre.  was  different  from  that  defined 
by  other  methods.  DESIGN:  Matched-cohort 
smdy.  All  patients  witin  clinical  suspicion  of  pneu- 
monia were  investigated  with  protected  specimen 
bmsh.  bronchoalveolar  lavage,  and  blind  bronchial 
samplings.  Two  groups  were  defined:  brush-pos- 
itive patients  (positive  culture  of  the  protected  spec- 
imen brush)  and  brush-negative  patients  (nega- 
tive culture  of  the  protected  specimen  bmsh,  but 
positive  culmre  wiUi  anoUier  method).  SETTING: 
A  1-1-bed  medicosurgical  intensive  care  unit  (ICU) 
in  an  850-hed  teaching  hospital.  PATIENTS:  All 
patients  with  documented  ventilator-associated 
pneumonia  over  4  years  9  months.  .'\  total  of  1 02 
cases  documented  by  protected  specimen    rush 
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culture  and  223  documented  by  aniither  sampling 
procedure.  Patients  were  matched  according  to 
diagnosis  on  admission,  age,  sex,  date  of  admis- 
sion. Acute  Physiology  and  Chronic  Health  Eval- 
uation II  (APACHE  II)  score,  and  date  of  onset 
of  pneumonia.  MAIN  OUTCOME  MEASURES: 
Mortality  rate,  duration  of  mechanical  \entilation, 
duration  of  ICU  stay,  duration  of  hospital  stay, 
sampling  methods,  and  microbiologic  cultures. 
RESULTS;  A  total  of  76  pairs  were  submitted  for 
analysis.  The  effectiveness  of  matching  was 
81.85%.  There  was  no  difference  in  mortality 
between  brush-positive  patients  and  brush-neg- 
ative patients.  The  ICU  fatality  rate  was  38%  in 
the  brush-positi\e  group  and  .39.4%  in  the  brush- 
negative  group  (odds  ratio  [OR],  0.95;  95%  con- 
fidence interval  lCIl.0.46-1.93).  The  hospital  fatal- 
ity rate  was41%  (OR,  l;95%  CI,().5-2.0I).  The 
mean  (SD)  duration  of  ventilation  was  26  ( 23)  days 
in  the  2  groups  (range,  3- 1 32  days).  The  duration 
of  ICU  stay  was  33  (27.4)  days  in  the  2  groups 
(nmge,  3-152  days),  CONCLUSIONS:  When  con- 
founding factors  are  controlled,  patient  outcome 
is  the  same  if  ventilator-asstKialed  pneumonia  has 
been  diagnosed  by  protected  specimen  brush  or 
by  another  sampling  method. 


.\irHa>  Function  Tests  and  \  ocal  Cord  Paral- 
ysis in  Lung  Transplant  Recipients — A  Zaple- 
tal.  G  Kurland.  SR  Boas.  BE  Noyes.  P  Greally. 
A  Faro.  JM  Aniiilage.  DM  Orcnstein.  Pediatr  Pul- 
monol  1997:23:87. 

Ma,\imum  expiratory  and  inspiratory  tlow-vol- 
uine  (MEFV.  MIFV)  cur\es.  s[x;cillc  airway  con- 
ductance (sGan  ).  and  flexible  fiberoptic  laryngo- 
scopy were  examined  in  8  pediatric  lung  transplant 
recipients  with  vocal  cord  paralysis  (VCP).  Six 
were  heart-lung  (H-L)  and  2  double-lung  (D-L) 
recipients,  7  had  left  VCP,  and  I  had  right  VCP. 
Based  on  the  pulmonary  function  tests  (PPT).  2 
subgroups  could  be  distinguished  in  the  8  recip- 
ients with  VCP.  Group  A  (."i/S  recipients:  mean 
age.  13  ±3.4  years;  mean  height.  I-U.3+  12.3  cm) 
had  significantly  reduced  specific  airway  con- 
ductance (sGa^:  <  2  SD  from  predicted)  and  nor- 
mal MEF25,  MEFju.  peak  expiratory  tlow  (PEE), 
forced  expiratory  volume  in  I  second  (FEV| ),  and 
%FEV]/forced  vital  capacity  (Pv'C):  this  pattern 
suggested  variable  extrathoracic  airway  obstruc- 
tion. PIE  was  normal  in  4/5  and  reduced  in  1/5  of 
these  recipients.  Group  B  ( 3/8  recipienls  with  VCP: 
mean  age.  17  ±  2.4  years;  mean  height.  156.3  ± 


12.0  cm)  had  significantly  reduced  sGa„.  MEFij. 
MEFjd,  PEE,  FEV|,  and  %FEV,/FVC,  implying 
primarily  small  airway  obstruction.  These  recip- 
ients had  bronchiolitis  obliterans.  The  results  sug- 
gest that  a  pattern  of  reduced  sGj„  and  normal 
MEFs,  PEE,  FEV|,  and  PIF  should  raise  the  pos- 
sibility of  VCP  in  patients  after  lung  transplan- 
tation. sGj„  is  more  sensiti\e  than  PIF  and  PEE 
in  identifying  airway  obstruction  due  to  VCP.  and 
should  be  routinely  included  in  the  follow-up  eval- 
uation of  lung  transplant  recipienls. 

Bedside  Methods  for  Detecting  Aspiration  in 
Tube-Fed  Patients— NA  Melheny.  RE  Clouse. 
Chest  I997;lll(3):724. 

This  literature  review  compares  the  efficacy  of 
the  2  most  commonly  recommended  bedside  te.sLs 
for  detecting  aspiration  in  tube-fed  patients:  ( I ) 
adding  dye  to  the  formula  and  observing  for  its 
appearance  in  tracheobronchial  secretions,  and  (2) 
using  glucose  oxidase  reagent  strips  to  test  tracheo- 
bronchial secretions  for  glucose-containing  enteral 
fomiula.  The  review  also  describes  potential  prob- 
lems and  cost  associated  with  each  test.  Several 
saidies  indicate  that  the  dve  method  is  far  less  sen- 
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sitive  than  the  glucose  reagent  method:  further, 
there  are  anecdotal  reports  of  potential  harm  to 
patients  when  dye  is  added  to  tube  feedings.  Speci- 
ficity of  the  glucose  method  has  been  challenged 
by  several  authors;  also,  cost  is  probably  greater 
with  this  method. 

Adverse  Efl'ecls  of  Corticosteroid  Therapy  for 
COPD:  A  Critical  Review— CH  .VlcEvoy,  DE 
Niewoehner.  Chest  1997:1 1 1(3):7.12. 

Inhaled  and  systemic  corticosteroids  are  commonly 
prescribed  for  the  treatment  of  COPD.  Despite  their 
frequent  use,  there  is  insufficient  evidence  regard- 
ing efficacy  of  steroid  therapy  in  COPD.  While 
awaiting  the  results  of  more  definitive  prospec- 
tive trials,  the  clinician  must  evaluate  whether  the 
benefits  of  such  therapy  outweigh  the  potential 
for  adverse  events.  This  is  particularly  pertinent 
in  the  population  of  patients  with  COPD  who  gen- 
erally are  older,  less  active,  and  have  significant 
tobacco-u.se  histories,  all  of  which  may  place  thein 
at  greater  risk  for  adverse  effects.  In  this  review, 
we  examine  the  current  scientific  evidence  sup- 
porting the  many  purported  adverse  systemic 
effects  associated  with  the  use  of  corticosteroids 
in  the  treatment  of  C(5PD. 

Early  Complicatioits  and  Value  of  Initial  Clin- 
ical and  I'araclinical  Observations  in  Victims 
of  Smoke  Inhalation  vvitliout  Buhls — P  Hantson, 
R  Bulera,  .1-1.  Clemessy,  A  .Michel.  FJ  Baud.  Chest 
1997:1 1  l(-^):67l. 

OBJECTIVE:  To  evaluate  the  incidence  of  early 
pulmonary  complications  and  the  value  of  initial 
clinical  signs  and  paraclinical  investigations  in 
victims  of  smoke  inhalation  not  suffering  from 
burns  following  structural  fires.  DESIGN:  Ret- 
rospective chart  review.  SETTING:  Thirteen-bed 
ICU.  PATIENTS:  Sixty-four  victims  of  smoke 
uihalation  following  household  fires  were  admit- 
ted to  the  ICC  between  Jamuuy  I9S7  and  Decem- 
ber 1992.  Exclusion  criteria  from  the  study  were 
patients  with  cutaneous  bums  or  multiple  trauma 
or  blast  injury,  and  patients  found  in  cardiac  arrest. 
METHODS:  Clinical,  biological,  and  radiologic 
parameters  were  collected  over  a  5-day  period. 
RESULTS:  The  mortality  rate  in  relation  to  pro- 
gressive respiratory  failure  was  3. 1 '/^.  Mean  ICU 
stay  was  .^.S  days  (range.  I  to  3.3  days),  and  was 
longer  in  tlie  patients  presenting  with  s(H)t  deposits 
in  the  oropharynx  (p  =  0.021,  dysphonia  (Dl  (p 
=  0.05).  or  ronchi  (R)  (p  =  0.0004)  at  the  first 
examination,  and  in  those  having  a  positive  spu- 
tuin  bacteriologic  analysis  (p  =  0.003)  or  requir- 
ing piutnteral  bronchtxiilator  agents  for  more  than 
24  hours  (p  =  0.04).  Thirty-five  patients  under- 
went mechanical  ventilation  (MV)  for  a  nic;ui  of 
101 .2  hours  (range.  8  to  fi48  h).  Mean  MV  dura- 
tion was  higher  in  the  patients  presenting  mitialiy 
with  R  (p  =  0003).  high  carbon  monoxide  (but 
not  cyanide)  levels  (p  =  0.02).  or  a  positive  bac- 
teriologic sample  ip  -  0.0001 ).  Positive  bacteri- 


ologic sampling  correlated  with  the  presence  of 
D  ( p  =  0.02 )  or  R  ( p  =  0.04 )  and  with  immediate 
intubation  (p  =  0.0003).  No  correlation  wa.s  found 
with  chest  radiograph.  CONCLUSIONS:  In  this 
selected  series  of  fire  victims  without  cutaneous 
burns,  respiratory  injury  was  frequent.  The  ini- 
tial clinical  signs  may  be  helpful  to  predict  pul- 
monary complications. 

Predictors  of  Postoperati>  e  Pulnionarj  Com- 
plications Following  Abdominal  Surgery — JA 

Brooks-Brunn.  Chest  1997:1 1 1(3):564. 

OBJECTIVE:  To  detemiine  how  nsk  factors  could 
be  combined  to  best  predict  the  development  of 
a  postoperative  pulmonary  complication  (PPC) 
following  abdominal  surgery.  DESIGN:  Prospec- 
tive model-building  study.  Logistic  regression 
models  were  developed  using  significant  risk  fac- 
tors identified  in  the  univariate  analysis.  SETTING: 
Four  midwestem  hospitals.  PATIENTS:  Conven- 
ience sample  of  400  patients  who  underwent  ab- 
dominal surgical  prtxedures  between  January  1993 
and  August  1995.  MEASUREMENTS  &  RE- 
SULTS: Multicriieria  outcome  for  postoperative 
pulmonary  complication  used  to  collectively  assess 
atelectasis  and  pneumonia.  Twenty-three  risk  fac- 
tors were  assessed.  Six  ri.sk  factors  were  identi- 
fied as  independent  by  logistic  regression:  age  > 
60  years  (adjusted  odds  ratio  (Adj  OR],  1.89): 
impaired  preoperative  cognitive  function  (Adj  OR. 
5.93):  smoking  history  within  the  past  8  weeks 
(Adj  OR.  2.27):  body  mass  index  >  27  (Adj  OR. 
2.82):  history  of  cancer  (Adj  OR.  2.23):  and  inci- 
sion site-upper  abdominal  or  both  upper/lower 
abdominal  incision  (Adj  OR  2.30).  CONCLU- 
SIONS: These  results  provide  a  framework  for 
identifying  patients  at  risk  of  developing  a  PPC 
following  abdominal  surgery.  A  reliable  and  valid 
risk  index  could  be  used  clinically  to  guide  pre- 
i)perati\e  and  postoperative  pulmonary  care  and 
target-limited  resources  for  patients  at  risk. 

Incentive  Spirometrv  IVrforniance:  A  Keliahle 
Indicator  of  Pulmonary  Function  in  the  F^arly 
Postoperative  Period  after  Lobectomy? — R 

Bastin,  J-J  Moraine,  G  Bardocsky.  K-J  Kahn,  C 
Melol.  Chest  1997:1 1 1(3):559. 

OBJFX'TI  VES:  The  purpose  of  our  study  was  to 
validate  the  incentive  spirometry  (IS)  as  a  sim- 
ple mean  to  follow  pulmonary  function  at  the  bed- 
side iifter  lung  surgery.  MATERIALS  &  METH- 
ODS: We  studied  prospectively  19  patients  1 16 
men,  3  women;  mean  ±  SE  age,  60  ±  2.8  yr)  under- 
going lobectomy  for  lung  cancer.  All  the  patients 
had  an  obstructive  pattem  with  FEV|/FVC  below 
75''f .  Lung  volumes,  including  functional  resid- 
ual capacity  (FRC)  and  residual  volume  (RV). 
measured  using  spirometry  and  the  heliuin  dilu- 
tion technique,  and  IS  were  measured  preoper- 
atively  and  postoperatively  at  Days  I,  2,  3,  and 
8.  ;md  at  2  inontlis.  RESfTXS:  Our  results  showed 
lh:il  in  ihe  postoperative  period  after  lung  resec- 


tion. IS  performance  was  well  correlated  (R)  dur- 
ing the  first  8  postoperative  days  with  vital  capac- 
ity (VC)  (R  between  0.667  and  0.870)  mainly  due 
to  the  excellent  correlation  with  the  inspiratory 
tEserve  volume  (IRV.  R  between  0.680  and  0.895) 
but  was  poorly  correlated  with  expiratory  reserve 
volume  (R  below  0..U0).  RV  (R  below  0.180), 
and  FRC  (R  below  0.470).  CONCLUSIONS:  IS 
can  be  used  as  a  siinple  inean  to  follow  lung  func- 
tion, especially  VC  and  IRV.  in  the  postoperative 
period  in  spontaneously  breathing  patients.  IS  is 
noninvasive  and  can  be  performed  repeatedly  at 
the  bedside  in  the  intensive  care  setting. 

I'reopirative  Predictors  of  Operative  Morbidity 
and  Mortality  in  COPD  Patients  I  ndergoing 
Bilateral  Lung  \  olunie  Reduction  Surgery — 

LA  S/ekel\.  DA  Oelberg.  C  Wright.  DC  John- 
son, J  Wain,  B  Trotman-Dickenson,  J  Shepard, 
DJ  Kanarek,  D  Sysu-om,  LC  Ginns.  Chest  1997; 
lll(3):550. 

Bilateral  volume  reduction  surgery  (VRS)  im- 
proves lung  function  for  selected  patients  with 
emphysema.  How  ever,  predictors  of  outcome  are 
not  well  defined.  We  reviewed  the  preoperative 
characteristics  of  the  first  47  consecutive  patients 
who  underwent  bilateral  VRS  at  the  Massachusetts 
General  Hospital  in  order  to  define  potential  pre- 
dictors of  unacceptable  outcome.  Preoperative  data 
included  spirometry,  plethysmography,  diffusion 
of  carbon  monoxide  (Deo),  maximum  inspiratory 
pressure  (MIP),  maximum  expiratory  pressure, 
resting  arterial  blood  gases  (.ABG).  cardiopul- 
monary exercise  testing  with  ABG  and  lactate  sam- 
pling, and  radionuclide  ventriculography.  Pre- 
pulmonary  and  postpulmonary  rehabilitation 
6-minute  walk  tests  (6MWT).  and  preoperative 
chest  CT  scans  were  also  obtained.  Twenty-two 
subjects  were  male  and  17  of  the  subjects  were 
on  the  lung  transplant  list.  Patient  characteristics 
included  age  of  60.5  ±  7.5  years.  FEV]  of  0.67 
±  0.20  L.  total  lung  capacity  of  7.56  ±  1 .7  L,  Deo 
of  7.40  +  4. 1  niL/min/mm  Hg.  and  Paco;  of  41.6 
+  6.4  mm  Hg  (mean  ±  SD).  The  FEV].  vital  capac- 
ity. MIP.  resting  room  air  P.,ai.-  prepulmonary 
and  postpulmonary  rehabilitation  6MWT,  and 
PjCO:  at  maximum  oxygen  consumption  corre- 
lated with  length  of  hospitalization  (p  <  0.05). 
Based  on  analysis  of  4 1  of  47  patients  for  whom 
there  were  complete  data,  the  inability  to  walk 
more  than  200  meters  on  the  6MWT  before  or  after 
preoperative  pulmonary  rehabilitation,  and  rest- 
ing Pufo;  2  45  mm  Hg  were  the  best  predictors 
of  an  unacceptable  outcome.  If  either  of  these  char- 
acteristics was  present.  6  of  1 6  versus  zero  of  25 
died  (Fisher's  Exact  Test,  p  =  0.0025,  one-tailed) 
and  1 1  of  1 6  versus  4  of  25  had  hospital  courses 
>21  days  (p  <  0.002).  Both  the  6MWT  <  200 
ineters  and  resting  Paro;  ^  45  inm  Hg  alone  cor- 
related with  death  (p  =  0.004  and  p  =  0.01 2,  respec- 
tively )  and  the  resting  P^co:  ^  45  mm  Hg  corre- 
lated with  hospital  days  >2I  (p  =  0.0002).  In 
conclusion.  Ihe  data  suggest  that  the  inability  to 
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and  successful  people  in  health  care.  Leaaers.  People  who  know  what  is  happening  in  health  care — Sheryl  Haneckow,  Thomas 

Kallstrom,  Barbara  Wilson,  Gretchen  Lawrence,  Jon  Niisestuen,  and  Sam  Giordano. 

Literally  thousands  of  health  core  professionals  will  view  these  programs  and  earn  continuing  education  credit.  You'll  learn  new  tactics  and  strategies 

for  the  new  era  of  health  care.  Subscribing  to  "Professor's  Rounds"  will  save  you  months  of  reading,  listening,  digging,  comparing,  and  learning  atout 

the  new  health  care  and  technologies  and  procedures.  Register  now  for  an  exciting  and  informative  journey. 


Everyone  in  your  facility  can  earn  one  liour  of  continuing  education  credit  for  each 
"Professor's  Rounds"  program.  You  ore  provided  with  a  90-minute  videotape  to  view 
prior  to  0  live  30-minute  telephone  question-ond-answer  session  with  the  expert.  The 
only  equipment  required  is  a  VHS  videotape  player,  a  television  monitor,  and  a 
telephone/speaker  phone.  The  registration  fee  for  the  Video  Teleconference  does  not 
include  the  Live  Television  Videoconference. 

I.  Mechanical  Ventilation:  Managing  Tubes  and  Aerosols 

April  15,  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

II.  Waveform  Analysis  and  Interpretation 

May  21 ,  12:30-1  p.m.  Eastern  Time,  9:30  am.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

III.  JCAHO  Problematic  Areas  for  Respirotory 
Care  Services 

June  9,  12:30-1  p.m.  Eoslern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

IV.  Asthma  Disease  Management: 

Using  the  Revised  NAEPP  Guidelines  in  Practice 

July  16,  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

V.  Initial  Treatment  for  the  Pediatric  Patient  in 
Respiratory  Distress 

August  20,  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VI.  Nitric  Oxide:  Issues  and  Answers 

September  8,  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 


VII.  Reimbursement:  Solving  the  Puzzle 

November  3,  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pocific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VIII.  Marketing  Services  to  Managed  Core  Organizations: 
Not  Just  for  Managers 

December  1 ,  12  30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 


You  and  each  member  of  your  staff  con  earn  one  hour  of  continuing  education  credit 
for  each  "Professor's  Rounds"  program  without  leaving  your  facility.  Each  live 
90-minute  program  is  interactive  to  give  you  the  opportunity  to  osK  questions  and 
discuss  the  issues  further  Earn  continuing  education  credit  by  viewing  the  program 
live  or  by  tape  delay.  You  will  need  satellite  reception  capabilities  (KU  analog  or 
C  Band)  and  a  viewing  room  with  a  video  monitor  and  telephone.  The  registration 
fee  for  the  Live  Television  Videoconference  does  not  include  the  Video 
Teleconference. 

I.  Mechanical  Ventilation:  Managing  Tubes  and  Aerosols 

March  18,  12:30-2  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

II.  Waveform  Analysis  and  Interpretation 

April  29,  12:30-2  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

III.  JCAHO  Problematic  Areas  for  Respiratory 
Care  Services 

May  20,  12:30-2  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

IV.  Asthma  Disease  Management: 

Using  the  Revised  NAEPP  Guidelines  in  Practice 

June  24,  12:30-2  p.m.  Eastern  Time,  9:30  am.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

V.  Initial  Treatment  for  the  Pediatric  Patient  in 
Respiratory  Distress 

July  15,  12:30-2  p,m.  Eastern  Time,  9:30  am.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VI.  Nitric  Oxide:  Issues  and  Answers 

August  26,  12:30-2  p,m.  Eastern  Time,  9:30  am.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 


VII.  Reimbursement:  Solving  the  Puzzle 

October  14,  12:30-2  p,m.  Eastern  Time,  9:30  am.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VIII.  Marketing  Services  to  Managed  Care  Organizations: 
Not  Just  for  Managers 

November  1 1 ,  12:30-2  p.m.  Eastern  Time,  9:30  am.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 


Videotapes 

Videotapes  of  the  programs  will  be  available  after 
each  Live  Television  Videoconference,  Sites 
purchasing  videotapes  only  do  not  earn  continuing 
education  credit.  To  earn  continuing  education, 
participants  must  view  the  program  at  a  site 
registered  for  the  Live  Television  Videoconference  or 
the  Video  Teleconference,  If  you  have  any  questions, 
please  call  (972)  243-2272. 

Accreditation 

Each  staff  member  completing  CRCE  requirements 
earns  one  continuing  education  credit  for 
participating  in  each  program  in  the  1997 


"Professor's  Rounds"  series.  If  you  subscribe  to  the 
entire  series,  you  and  staff  members  can  each  earn  a 
total  of  eight  continuing  education  credits.  However, 
participants  must  view  the  program  at  a  site 
registered  for  a  Live  Television  Videoconference  or  at 
a  site  registered  for  a  Videotape  Teleconference  in 
order  to  receive  credit.  Videotape-only  purchasers 
do  not  qualify  for  continuing  education  credit. 

Requirements 

Live  Television  Videoconference — You  will 
need  satellite  reception  capabilities,  o  viewing 
room,  0  television  monitor,  and  a  telephone. 
Registration  fee  is  for  the  live  television  broadcast 
only  It  does  not  include  both  the  Live  Television 
Videoconference  and  Videotape  Teleconference. 


Videotape  Teleconference — A  videotape  of  the 
programs  is  provided  to  registered  Videotape 
Teleconference  sites  after  the  live  program.  The 
only  equipment  required  is  o  VHS  videotape 
ployer,  o  television  monitor,  and  a  telephone/ 
speaker  phone.  Registration  fee  is  for  the 
Videotape  Teleconference  only.  It  does  not  include 
both  the  Videotape  Teleconference  and  Live 
Television  Videoconference, 

Videotapes  Only— Videotapes  of  the  program 
will  be  ovoiloble  after  the  live  television  broadcast. 
Note:  Purchasers  of  videotapes  only  are  not 
eligible  for  continuing  education  credit. 


1997  "Professor's  Rounds"  Registration  Form 

To  register,  please  complete  the  form  below.  Make  checks  payable  to  the  AARC.  Mail  registration  form  to;  American  Association  for 
Respiratory  Care,  AARC  Videoconferences,  11030  Abies  Lane,  Dallas,  Texas  75229-4593.  Purchase  orders  and  credit  card  orders 
may  be  foxed  to  (972)  484-2720  or  (972)  484-6010. 


Method  of  Payment:     _  Check  enclosed  in  the  amount  of  $_ 


_   Purchase  Order  Number 


Bill  my  credit  card:    ._  Visa    _  MasterCard 


Card  Number 

AARC  Member  Number 
Name 


Expiration  Date 


Institution 

Billing  Address 
City/State/Zip  _ 


Send  Program  Materials  to  (if  different  from  above): 

Please  provide  street  address  for  UPS  shipments.  No  Post  Office  boxes. 

Name 


Telephone  Number  (_ 


Title 


institution 

Street  Address . 
City/State/Zip 


Telephone  Number 


Site  Registration  (select  one  only):         Live  Television  Videoconference  or    ^  Videotape  Teleconference  or    D  Videotape  Only 

Subscription  rates  do  not  include  both  the  Live  Television  Videoconference  Program  and  Videotape  Teleconference  Program,  Each  requires  a 
separate  registration  fee.  Registration  includes  connection  information,  course  material,  and  CRCE  packet  (for  live  and  teleconference  programs) 


AARC  Member  Rates:         n  1  program  =  $275 


D  2  programs  =  $550 
($275  each) 


n  3  programs  =  $825 
($275  each) 


n  4  programs  =  $824 
($206  each) 


n  5  programs  =  $1 ,030 
($206  each) 


_  6  programs  =  $1 ,236 
($206  each) 


D  7  programs  =  $1 ,442 
($206  each) 


n  8  programs  =  $1 ,104 
($138  each) 


Nonmember  Rates; 


n  1  program  =  $330 


3  2  programs  =  $660 
($330  each) 


D  3  programs  =  $990 
($330  each) 


D  4  programs  =  $988 
($247  each) 


n  5  programs  =  $1 ,235  D  6  programs  =  $1 ,482 


($247  each) 


($247  each) 


□  7  programs  =  $1 ,729 
($247  each) 


^  8  programs  =  $1 ,320 
($165  each) 


Programs:    Zi  Program  I    Z  Program  II    i:  Program  III    Z  Program  IV    U  Program  V    Z  Program  VI    LJ  Program  VII    ^  Program  VIII 


Reception  Via  (if  subscribing  to  live  program):       KU  analog   ^  C  Band 


Abstracts 


walk  at  least  200  meters  in  6  minutes  before  or 
after  pulnionarj'  rehabilitation  and  a  resting  room 
air  Paco;  S  45  inm  Hg  are  excellent  preoperath  e 
predictors  of  unacceptable  postoperative  outcomes. 

A  Coccidioidomycosis  Outbreak  Following  the 
Northridge,  Calif.  Karthquake — E  Schneider. 
RA  Haijeh,  RA  Spiegel,  RW  Jibson.  EL  Harp.  GA 
Marshall,  et  al.  JAMA  1997:277(1 1  ):904. 

OBJECTIVE:  To  describe  a  coccidioidomyco- 
sis outbreak  in  Ventura  County  following  the  Jan- 
uary 1994  earthquake,  centered  in  Nonhridge, 
Calif,  and  to  identify  factors  that  increased  the  risk 
for  acquiring  acute  coccidioidomycosis  infection. 
DESIGN:  Epidemic  investigation,  population- 
based  skin  test  survey,  and  case-control  study. 
SETTING:  Ventura  County.  California.  RE- 
SULTS: In  Ventura  County,  between  January  24 
and  March  15.  1994, 203  outbreak-associated  coc- 
cidioidomycosis cases,  including  3  fatalities,  were 
identified  (attack  rate  [AR],  30cases/l(X),000  pop- 
ulation). The  majority  of  cases  (56%)  and  the  high- 
est AR  ( 1 1 4/ 1  (X).0()()  population)  occurred  in  the 
town  of  Simi  Valley,  a  community  located  at  the 
base  of  a  niount;un  range  that  experienced  numer- 


ous landslides  associated  with  the  earthquake.  Dis- 
ease onset  for  cases  peaked  2  weeks  after  the  earth- 
quake. The  AR  was  2.8  times  greater  for  persons 
40  years  of  age  and  older  than  for  younger  per- 
sons (relative  risk,  2.8;  957i  confidence  interval 
|CI  I,  2. 1 -3.7:  p  <  0.(K)  1 1.  Environmental  data  indi- 
cated that  large  dust  clouds,  generated  by  land- 
slides following  the  earthquake  and  strong  after- 
shocks in  the  Santa  Susana  Mountains  north  of 
Simi  Valley,  were  dispersed  into  nearby  valleys 
by  northeast  winds.  Simi  Valley  case-control  study 
data  indicated  that  physically  being  in  a  dust  cloud 
(odds  ratio.  3.0: 95%  CI,  1 .6-5.4:  p  <  0.001 )  and 
time  spent  in  a  dust  cloud  (p  <  0.(X)1 )  significantly 
increased  the  risk  for  being  diagnosed  with  acute 
coccidioidomycosis.  CONCLUSIONS:  Both  the 
location  and  timing  of  cases  strongly  suggest  that 
the  coccidioidomycosis  outbreak  in  Ventura 
County  was  caused  when  arthrospores  were  spread 
in  dust  clouds  generated  by  the  earthquake.  This 
is  the  first  report  of  a  coccidioidomycosis  outbreak 
following  an  earthquake.  Public  and  physician 
awareness,  especially  in  endemic  areas  follow- 
ing similar  dust  cloud-generating  events,  may  result 
in  prevention  and  early  recognition  of  acute  coc- 
cidioidomycosis. 


The  1996  bound  volume  of  RESPIRATORY  CARE  is  now  available. 

Volume  41  is  bound  in  a  blue  butkiom  cover  ond  moy  be  imprinted,  free  of 
choige,  with  yout  name  or  the  name  of  your  organization.  Each  volume  is 
HO  for  tutteni  AARC  members  and  ^80  for  nonmembers.  Shipping  is  included 
for  U.S.  and  Canadian  residents. 

Available  for  a  limited  lime,  the  1 989  and  1 990  bound  volumes  ore 
discounted  to  '30  (members)  and  70  (nonmembers).  The  1 992    1 994  bound 
volumes  ore  available  for  '35  (members)  and  75  (nonmembers). 

Orders  must  be  prepaid;  include  check,  inslitutional  purchase  order,  or  valid 
credit  card  number. 


_l  1 996  volume  at '^40/^80 
_1  1995  volume  at  MO/580 
_l  1 994  volume  01^35/75 
_l  1993  volume  at  535/575 

_l  Purchose  Order 


1992  volume  at  535/575 
1990  volume  at  530/570 
1 989  volume  at  530/570 

J  Visa         _J  Mastercard 
Exp. date 


State 


Jip. 


Daedalus  Enterprises  Inc  •  PO  Box  29686  •  Dallas  TX  75229 
FAX  (972)  484-6010 


Maternal  Smoking  and  Medical  Expenditures 
for  Childhood  Respiratory  Illness — JJ  Stoddard, 
B  Gray.  Am  J  Public  Health  1997;87(2):205, 

OBJECTIVES:  This  study  sought  to  assess  the 
association  between  environmental  tobacco  smoke 
exposure  from  maternal  smoking  and  health  care 
expenditures  for  respiratory  conditions  among  US 
children.  METHODS:  Multi\ariate  analysis  of  the 
1987  National  Medical  Expenditure  Survey  was 
undertaken  with  a  sample  that  included  2.624  chil- 
dren 5  years  of  age  and  under.  RESULTS:  After 
analysis  that  controlled  for  various  sociodemo- 
graphic  factors  associated  with  health  care  usage, 
respiratory-related  health  care  expenditures  among 
children  w  hose  mothers  smoke  were  found  to  be 
significantly  higher  than  those  expenditures  for 
children  of  nonsmoking  mothers.  Tmncated  regres- 
sion techniques  were  used  to  estimate  that  mater- 
nal smoking  was  asscx:iated  with  increased  health 
care  expenditures  averaging  (in  1995  dollars) 
$  1 20/year  for  children  aged  5  years  and  under  and 
$175/year  for  children  aged  2  years  and  under. 
Our  analysis  indicates  that  passive  smoking  was 
associated  with  %bb\  million  in  annual  medical 
expenditures  in  1987,  representing  199f  of  all  ex- 
penditures for  childhood  respiratory  conditions. 
CONCLUSIONS.  Maternal  smoking  is  associ- 
ated with  significantly  increased  child  health 
expenditures  and  contributes  significantly  to  the 
overall  cost  of  medical  care. 

Inhaled  Steroids  and  the  Risk  of  Hospitalization 
for  Asthma~JG  Dcmahue,  ST  Weiss.  JM  Liv- 
ingston, MA  Goetsch,  DK  Greineder,  R  Piatt. 
JAMA  1997:277(1 1):887. 

OBJECTIVE:  Todetcnnine  if  anti-intlammator> 
treatment  for  asthma  reduces  the  risk  of  asthma 
hospitalization.  DESIGN:  Retrospective  cohort 
study.  SETTING:  A  health  maintenance  orga- 
nization (HMO)  in  eastern  Massachusetts.  PAR- 
TICIPANTS: Members  of  the  HMO  who  were 
identified  during  the  period  October  1 99 1  through 
September  1994  as  having  a  diagnosis  of  asthma 
using  a  computerized  medical  record  system. 
MAIN  OUTCOME:  Hospitalization  for  asthma. 
RESULTS:  Of  the  16,941  eligible  persons,  742 
(4.4%)  were  hospitalized  for  asthma.  The  over- 
all relative  risk  (RR)  of  hospitalization  among  those 
who  received  inhaled  steroids  was  0.5  (959!^  con- 
fidence interval  |CI  |,  0.4-0.6)  after  adjustment  for 
/J-agonist  dispensing.  .Additional  adjustment  for 
age,  race,  other  asthma  medications,  and  amount 
and  t\pe  of  ambulatory  care  for  asthma  did  not 
substantially  affect  the  inverse  relationship  between 
use  of  inhaled  steroids  and  hospitalization.  Cro- 
molyn was  similarly  asscKiated  with  reduced  risk, 
especially  among  children  (RR.  0.8: 95%  CI.  0.7- 
0.9).  In  conuust.  increasing  /3-agonist  use  was  asso- 
ciated with  increasing  hospitalization  risk  even 
after  adjustment  for  other  factors  and  medications. 
The  steroid-associated  protection  was  most  marked 
among  individuals  who  received  the  largest 


482 


RESPIRATORY  CARE  •  MAY  "97  VOL  42  NO  5 


Abstracts 


amount  of  ^-agonist.  CONCLUSIONS:  Inhaled 
steroids  and.  to  a  lesser  extent,  cromolyn  confer 
significant  protection  against  exacerbations  of 
asthma  leading  to  hospitalization.  These  results 
support  the  use  of  inhaled  steroids  by  individu- 
als who  require  more  than  occasional  /3-agonist 
use  to  control  asthma  symptoms. 

The  Use  of  \  erbal  Kxpectancy  in  Reducing 
Pain  .Associated  with  Arteriotoniies — F  Aus- 
tan.  M  Polise,  TR  Schult/.  Amer  J  Clin  Hypn 
1997;39(3):18:. 

Hospitalized  patients  (n  =  25)  receiving  arteri- 
otoniies were  given  1  of  2  verbal  instrucUons  1  hour 
apart  prior  to  each  incision.  In  the  first  artenotomy. 
the  right  radial  artery  was  prepped  w ith  alcohol 
without  mention  and  administered  non-expectancy 
instruction-A,  "You  may  or  may  not  feel  pain, 
everyone  is  different."  One  hour  later,  prior  to  the 
second  incision,  prepping  tlie  left  radial  artery  witli 
alcohol  wa.s  brought  to  the  patient's  attention  while 
providing  expectancy  instruction-B.  "Notice  hou 
cool  this  feels,  it'  s  interesting  how  coldness  numhs 
the  skin."  .Analysis  of  \  ;inLince  revealed  that  admin- 
istration of  expectancy  instruction-B  significantly 
reduced  pain  (p  <  O.OO.'i.  determined  by  paired  t- 
test)  associated  with  arteriotomies. 

Tubefeeding  and  Mortality  in  Children  with 
Severe  Disabilities  and  .Mental  Retardation — 

D  Strauss.  T  Kastner.  S  Ashual,  J  White.  Pedi- 
atrics 1997;99(3):.358. 

OBJECTIVE:  To  study  the  contribution  of  tube- 
feeding  to  mortality  for  children  with  se\  ere  dis- 
abilities and  mental  retardation.  Previous  reseaich 
has  suggested  an  association  between  tubefeed- 
ing and  mortality.  However,  risk  has  never  been 
determined  using  population-bitsed  data  or  defined 
in  regard  to  patient  variables.  METHODS:  Ret- 
rospective analysis  of  a  comprehensive  statewide 
data  set  comprised  of  4.921  children  with  severe 
disabilities  and  mental  retardation  living  in  com- 
munity and  congregate  c;ire  settings.  Tlie  outcome 
measure  was  mortality;  primary  study  variables 
included  the  presence  of  a  feeding  mbe.  measures 
of  functional  independence,  type  of  residence,  and 
medical  comorbidity.  RESULTS:  There  were  4 
findings.  First,  the  use  of  a  feeding  mbe  was  asso- 
ciated with  virtually  every  disability.  Second,  when 
no  study  variables  were  controlled,  statistically 
significant  differences  in  mortality  rates  were  noted 
between  children  who  were  tubcfed  and  those  who 
were  not.  The  relative  risk  of  mortality  associated 
with  use  of  a  feeding  tube  was  2.1.  Third,  the  use 
of  a  feeding  tube  was  associated  with  a  reduction 
in  relative  risk  of  mortality  in  children  with  tra- 
cheostomy (relative  risk  of  mortality;  0.55).  How- 
ever, this  association  did  not  achieve  statistical 
significance.  Fourth,  when  study  vari;ibles  were 
controlled  in  a  multivariate  analysis,  feeding  tube 
use  was  associated  with  no  identifiable  increase 
in  mortality  among  children  uilh  \ery  severe  dis- 


abilities, but  was  associated  with  an  approximated 
doubled  mortality  rate  among  those  with  less 
severe  disabilities.  CONCLUSIONS:  'We  hypoth- 
esize that  the  increased  mortality  associated  with 
tubefeeding  may  be  attributable  to  a  differential 
increase  in  pulmonary  disease  secondary  to  overly 
vigorous  nutritional  maintenance  and  subsequent 
aspiration  after  tube  placement.  For  children  with 
tracheostomy  this  risk  may  be  reduced.  If  tra- 
cheostomy proves  to  be  associated  with  a  relatively 
more  favorable  outcome  for  tubefeeding,  we 
hypothesize  that  it  would  reflect  the  benefits  of 
tracheostomy  in  allowing  access  to  the  airway  for 
suctioning  and  ventilation.  Given  the  observed 
higher  mortality  rates  among  the  less  severely  dis- 
abled children  who  are  tubefed  and  the  substan- 
tial costs  associated  w  ith  tubefeeding.  a  prospec- 
tive, controlled  study  may  be  clinically  indicated, 
ethically  justifiable,  and  economically  warranted. 

Risk  Status  at  Discharge  and  Cause  of  Death 
for  Postneonatal  Infant  Deaths:  A  Total  Pop- 
ulation Study — A  Kcnipe.  PH  Wise.  NS  Wamp- 
ler.  FS  Cole.  H  Wallace.  C  Dickinson,  et  al.  Pedi- 
atrics 1997:99(3):338. 

OBJECTIVES:  To  obtain  population-based,  clin- 
ical information  regarding  potentially  modifiable 
factors  contributing  to  death  during  the  post- 
neonatal period  (28  to  364  days),  we  examined 
all  postneonatal  infant  deaths  in  4  areas  of  the 
LInited  States  to  detennine:  ( 1 )  the  cause  of  death 
from  clinical  and  autopsy  data  rather  than  \  ital 
statistics.  (2)  whether  death  occurred  during  ini- 
tial hospitalization  or  after  discharge,  and  (3 )  the 
portion  of  postneonatal  mortality  attributable  to 
infants  who  left  the  hospital  with  identified  high- 
risk  medical  conditions.  DESIGN  &  SETTING: 
Retrospective  medical  record  review  of  all  post- 
neonatal infant  deaths  with  birthweights  greater 
than  500  g  (total  n  =  386)  bom  to  mothers  resid- 
ing in:  ( 1 )  the  city  of  Boston  (1984  and  1985,  n 
=  55).  (2)  the  city  of  St  Louis  and  contiguous  areas 
(1985  and  1986.  n  =  123),  (3)  San  Diego  County 
( 1985.  n  =  1 12),  and  (4)  the  state  of  Maine  ( 1984 
and  1985,  n  =  96).  Deaths  were  identified  using 
linked  birth  and  death  vital  statistics,  and  med- 
ical record  audits  of  infants'  and  mothers"  charts 
were  pertormed.  Causes  of  death  were  obtained 
from  medical  record  review  in  conjunction  with 
autopsy  if  performed  (72%,  n  =  278),  medical 
record  alone  ( 1 7%,  n  =  67),  or  vital  statistics  if 
no  other  source  was  available  ( 1 1  %,  n  =  4 1 ).  The 
medical  conditions  at  the  time  of  discharge  for  each 
infant  were  reviewed  and.  if  judged  to  confer  an 
increased  risk  of  morbidity  or  mortality,  were  clas- 
sified as  high  risk.  RESULTS:  The  causes  of  death 
were  sudden  infant  death  syndrome  (47%,  n  = 
181 ),  congenital  conditions  (20%,  n  =  77),  pre- 
maturity-related conditions  ( 1 1%,  n  =  43),  infec- 
tions (9%.  n  =  34),  external  causes  (including 
injuries,  drownings,  ingestions,  and  burns)  (7%, 
n  =  25).  and  other  (6<7r.  n  =  23).  In  24%  of  con- 
genital and  25%  to  44%  of  prematurity-related 


deaths,  infection  was  the  acute  or  associated  cause 
of  deaUi.  Infants  bom  to  black  mothers  were  more 
likely  than  those  bom  to  white  mothers  to  die  dur- 
ing the  postneonatal  period  of  all  major  causes  of 
death  (7.3/1.000  vs  3.0/1,000).  Overall,  18%  (n 
=  68 )  of  deaths  occurred  to  infants  w  ho  never  left 
the  hospital;  79%  (n  =  305)  of  the  infants  were 
discharged  before  death;  and  discharge  status  was 
unknown  in  3%  (n  =  13).  Eighty-one  percent  of 
all  infants  with  prematurity-related  postneonatal 
deaths  were  never  discharged,  and  of  the  total 
infants  who  were  initially  discharged,  only  1% 
(n  =  4)  subsequently  died  of  prematurity-related 
causes.  Of  all  postneonatal  deaths,  only  16%  (n 
=  62)  left  the  hospital  with  identified  high-risk 
medical  conditions.  CONCLUSIONS:  These  find- 
ings suggest  that  the  etiology  of  posmeonatal  mor- 
tality is  heterogeneous,  with  significant  complexity 
in  attributing  specific  causes  of  death  and  mak- 
ing designations  of  "preventability."  The  vast 
majority  of  infants  who  died  of  prematurity-related 
postneonatal  causes  never  left  the  hospital,  and 
only  a  small  percentage  of  all  infants  that  left  the 
hospital  before  death  were  identified  as  being  at 
high  medical  risk.  Therefore,  strategies  for  fur- 
ther decreasing  postneonatal  mortality  must  link 
high-risk  follow-up  programs  to  more  compre- 
hensive strategies  that  address  risk  throughout 
pregnancy  and  early  childhood. 
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SUCCESSFUL  STRATEGIES  FOR 
TOMORROW'S  RESPIRATORY  CARE  SERVICES 

Michigan  Society  for  Respiratory  Care 

and  the 

American  Association  for  Respiratory  Care 

present  a 

Special  Pre-Congress  Seminar 

Tuesday,  May  6, 1997  •  Grand  Rapids,  Michigan 

This  year's  Michigan  Society  for  Respiratory  Care  Annual  Symposium  will  be  preceded  by  a 
special  seminar  organized  in  cooperation  with  the  American  Association  for  Respiratory  Care. 
The  seminar  will  present  timely  information  on  how  respiratory  care  practitioners,  managers,  and 
their  employers  can  change  and  benefit  from  today's  restructuring  programs.  The  seminar  is 
approved  for  6  hours  of  continuing  respiratory  care  education  (CRCE)  credit  by  the  AARC.  The 
registration  fee  is  $75.  For  additional  information  on  this  seminar  or  the  MSRC  Annual 
Symposium,  please  call  Caroline  Kimmel  at  (517)  336-7605. 

10:00  a.m.-  10:05  a.m. 
Program  Overview 
Patrick  J  Dunne  MEd  RRT,  Southwest  Medical  Emporium,  FuUerton  CA 

10:05  a.m.  -  10:50  a.m. 

The  Needs  of  Health  Care  Sv<item>  in  the  Future — Emerging  Trends  and 

Expanding  Skills  Inventory 

Patrick  J  Dunne  MEd  RRT  ' 

Presents  the  forces  impacting  on  health  care  delivery  and  the  response  by  delivery  systems. 

Reviews  past,  present,  and  future  reimbursement  mechanisms  and  the  response  of  delivery  systems 

to  incentives  they  create.  Explains  the  impact  of  expanding  post  acute  services,  the  opportunities 

for  RCPs,  and  the  skill  sets  required  to  add  value  in  future  health  care  systems. 

10:55  a.m.  -  11:40  a.m. 

Providing  Value  in  Acute  Care  Facilities — Managing  Demand  for  Services 

Kevin  L  Shrakc  MA  RRT  FACHE,  Memorial  Medical  Center,  Springfield  IL 
Defines  the  value  added  by  RCPs  in  present  and  future  acute  care  facilities.  Describes  how  to  sell 
decision  makers  on  the  value  of  using  guidelines  and  protocols  to  assure  appropriate  utilization. 
Defines  resources  and  support  required  to  implement  a  utilization  control  program.  Presents  a  case 
study  of  a  department  that  has  been  successful  in  assuring  appropriate  utilization. 

11:45  a.m.-  12:30  p.m. 

The  Post  Acute  Environment — Skilled  Nursing  Facilities,  Subacute,  and  Home  Care 
Dianne  L  Lewis  MS  RRT,  Acute  and  Subacute  Care  and  Management  Consultant,  Naples  FL 
Identifies  market  forces  and  government  regulations  that  foster  growth  in  the  post  acute 
environment.  Discusses  the  opportunities  for  RCPs  created  by  government  and  private  managed 
care  contracting.  Reviews  the  mechanism  for  reimbursement  of  respiratory  care  services  in  post 
acute  sites  and  the  current  HCFA  scrutiny  of  transfer  agreements. 


SUCCESSFUL  STRATEGIES  FOR 
TOMORROW'S  RESPIRATORY  CARE  SERVICES 


1:30  p.m. -2:25  p.m. 

RespiraUny  C\rn'  in  Group  Practice  and  Disease  Management 

Patrick  J  Dunne  MEd  RRT 

Explores  opportunities  for  RCPs  as  mid-level  providers  in  capitated  physician  group  practice. 

Defines  disease  management  and  explains  why  asthma  patients  are  ideal  candidates  for  disease 

management  programs.  Identifies  skill  sets  required  by  mid-level  providers  and  explains  why  RCPs 

add  unique  value  to  respiratory  disease  management  programs. 

2:30  p.m.  -  3:25  p.m. 

Respiraton'  Care  in  the  Future:  Integrated  Care  Delivem  Systems 

Dianne  L  Lewis  MS  RRT 

Describes  market  forces  encouraging  the  development  of  integrated  care  delivery  systems.  Reviews 

current  and  projected  penetration  of  managed  care  across  the  nation.  Explains  the  components  of  an 

integrated  delivery  system  and  the  competitive  advantage  afforded  by  the  system.  Presents  a 

proposed  respiratory  care  service  structure  to  meet  the  needs  of  an  integrated  care  delivery  system. 

3:30  p.m.  -  4:25  p.m. 

Marketing  and  Selling  Your  Service  and  Your  Services 

Kevin  L  Shrake  MA  RRT  FACHE 

Presents  a  systematic  approach  to  developing  new  or  expanded  services.  Discusses  the  fundamentals 

of  a  business  plan  and  techniques  for  successfully  presenting  ideas  to  organizational  decision  makers. 

Reviews  common  pitfalls  to  avoid. 

For  hotel  reservations,  please  contact  the  Amway  Grand  Plaza  at  1-800-253-3590  and  identify 
yourself  as  an  attendee  of  the  Michigan  Society  Annual  Convention.  For  seminar  registration, 
please  complete  the  information  below: 

Name AARC  Member  # 

Mailing  Address 

Employer  ^ 


City State Zip 

Mail  your  registration  form  and  $75  check  to:  MSRC 

PO.  Box  950 

East  Lansing,  MI  48826-0950 

Phone:(517)336-7605 

Fax:(517)337-2590 

For  payment  by  VISA,  complete  the  following:    Credit  Card  # 

Expiration  Date: Signature: 
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Editorials 


Nose  Clips:  Wliy  Worry  about  Them? 


In  this  issue  of  the  Journal,  you  will  find  our  study  eval- 
uating the  use  of  nose  clips  (NC)  during  performance  of  the 
standard  forced  expiratory  maneuver  (spirometry).  Why  did 
we  spend  the  time  and  energy  to  address  this  issue'^  Is  it  really 
worthwhile  or  necessary  to  determine  whether  NC  are  ben- 
eficial during  spirometry?  After  all.  NC  have  been  used  for 
decades  with  good  results,  are  inexpensive,  easy  to  apply,  and 
well  tolerated.  On  the  other  hand,  NC  have  to  be  purchased, 
cleaned,  reused,  and  eventually  discarded  to  find  their  way 
to  landfills.  If,  for  some  reason,  none  are  available  at  the  time 
a  patient  is  ready  to  perform  spirometry,  then  one  has  to  go 
searching  for  them.  Some  patients,  especially  children,  may 
be  distracted  by  them,  and  time  might  have  to  be  taken  to  con- 
vince a  patient  to  apply  them. 

Although  both  the  American  Thoracic  Society'  and  the 
European  Respiratory  Society-  consensus  statements  favor 
the  use  of  NC  during  spirometry,  neither  references  studies 
that  support  this.  We  performed  a  literature  review  and  could 
find  no  studies  that  demonstrated  a  benefit  from  NC  use  dur- 
ing spirometry.  However,  we  did  find  2  investigations  that 
found  no  difference  in  spirometric  values  with  NC.''* 


See  the  related  Editorial  on  Page  489  and 
THE  Original  Study  on  Page  492. 


To  determine  how  directors  of  pulmonary  function  lab- 
oratories feel  about  the  use  of  NC,  we  mailed  a  questionnaire 
to  the  directors  of  76  pediatric  and  1 00  adult  pulmonary  func- 
tion laboratories  across  the  country.  We  asked  3  questions: 
( 1 )  How  often  do  you  use  NC  during  standard  forced  expi- 
ratory spirometry?  (2)  If  you  use  NC  regularly,  why?  (3)  If 
a  well-designed  study  demonstrated  that  NC  made  no  dif- 
ference, would  you  consider  discontinuing  use?  We  chose  the 
pediatric  pulmonary  function  laboratories  from  the  1993  list- 
ing of  Cystic  Fibrosis  Centers  and  sent  a  questionnaire  to  one 
or  more  centers  from  each  State.  The  adult  laboratories  were 
chosen  from  the  1994  American  Hospital  Association  Guide. 
Two  hospitals  identified  as  having  pulmonary  function  lab- 
oratories, 1  with  <  200  beds  and  I  with  >  200  beds,  were  cho- 


sen randomly  from  each  of  the  50  states.  We  received  responses 
from  66  ( 86% )  of  the  pediatric  and  64  ( 64% )  of  the  adult  lab- 
oratories. The  responses  from  the  pediatric  and  adult  labo- 
ratories were  similar.  Approximately  90%  of  the  laboratories 
reported  using  NC  routinely  during  the  standard  forced  expi- 
ratory maneuver.  The  main  reasons  given  were  that  they  were 
recommended  by  the  ATS  and  that  laboratory  directors  believed 
that  use  of  NC  resulted  in  better  spirometric  values.  Of  the 
laboratories  that  used  NC  routinely,  36  (61%)  of  the  pediatric 
and  34  (57%)  of  the  adult  laboratory  directors  replied  that  they 
would  consider  discontinuing  the  routine  use  of  NC  if  a  well- 
designed  study  demonstrated  that  they  were  not  beneficial. 
However,  approximately  40%  stated  that  they  would  continue 
to  use  NC  despite  such  a  study. 

It  is  interesting  that  NC  use  is  so  widely  implemented  for 
forced  expiratory  spirometry  considering  the  lack  of  scien- 
tific evidence  that  supports  their  use.  In  addition,  many  of  us 
seem  unwilling  to  forego  them  even  if  new  data  show  that  they 
are  not  necessary. 

Why  are  we  so  unwilling  to  relinquish  NC?  Is  it  because 
they  really  work  or  because  we  just  think  they  do?  Despite 
the  paucity  of  data  supporting  their  use,  the  responses  to  our 
questionnaire  suggest  that  many  laboratories  will  be  unwill- 
ing to  stop  using  NC  even  if  data  are  published  demonstrat- 
ing that  they  are  not  necessary.  Do  these  laboratories  have  data 
obtained  in  a  rigorous  manner  that  support  their  use?  If  they 
do,  they  should  submit  those  data  for  publication.  More  likely 
the  resistance  to  change  is  due  to  an  unwillingness  to  alter  some- 
thing that  works. 

The  paradigm  is  that  NC  should  be  used  when  we  perfoim 
spirometry,  and  we  are  reluctant  to  reject  paradigms,  espe- 
cially if  continuing  them  results  in  no  harm.  Francis  Bacon, 
the  17th  Century  philosopher,  stated  "It  is  true  that  what  is 
settled  by  custom,  though  it  not  be  good,  yet  at  least  it  is  fit."^ 
It  is  our  "custom"  to  use  NC,  but  we  should  be  willing  to  recon- 
sider use  if  new  data  support  a  change  in  the  paradigm.  Thomas 
Carlyle,  the  19th  CenUiry  British  thinker,  wrote  ""Custom  makes 
dotards  of  us  all.  . .  .Philosophy  complains  that  Custom  has 
hoodwinked  us,  from  the  first:  that  we  do  evei^thing  by  Cus- 
tom, even  Believe  by  it;  that  our  Axioms,  let  us  boast  of  Free- 
thinking  as  we  may,  are  oftenest  simply  such  Beliefs  as  we 
have  never  heard  questioned."*'  Whether  it  be  using  NC  for 
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Editorials 


spirometPi'  or  anything  else  that  we  do  in  medicine,  we  should 
be  able  to  objectively  assess  the  validity  of  our  actions  based 
upon  the  scientific  evidence.  Why  fuss  about  NC?  Simply 
because  we  should  not  be  satisfied  with  doing  something  merely 
because  it  is  "custom"  but  rather  because  critical  evaluation 
of  the  data  supports  it. 

LTC  Edward  R  Carter  MC 

Madigan  Army  Medical  Center 
Tacoma,  Washington 
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Not  Using  Nose  Clips:  Another  Thing  To  Worry  About: 


In  this  month's  Journal.  Pina  et  aP  present  the  resuUs  of 
a  study  designed  to  answer  the  question.  Are  nose  cHps  nec- 
essary when  performing  forced  expiratory  spirometry?  Tiie 
authors  executed  a  well-designed,  single-masked,  random- 
ized crossover  study  that  compared  the  FVC.  FEV  |,  FEF25-75';  • 
and  PEF  obtained  with  and  without  nose  clips,  in  a  group  of 
patients  with  and  without  airflow  obstiuction.  The  authors  con- 
clude that  nose  clips  are  not  routinely  necessary  when  per- 
forming spirometry. 

The  results  were  not  surprising  to  me,  1  have  occasionally 
forgotten  to  replace  nose  clips  between  a  patient's  spirom- 
etry efforts,  yet,  have  seen  excellent  agreement  between  results 
obtained  with  and  without  nose  clips.  After  reading  the  paper, 
I  intentionally  performed  some  tests  without  nose  clips  in  the 
interest  of  finding  whether  the  conclusion  of  this  study  could 
be  applied  by  practitioners  who  utilize  a  modified  technique- 
for  performing  spirometry.  My  anecdotal  data  support  the 
notion  that  the  results  will  be  equivalent  even  when  the  mod- 
ified spirometry  technique  is  used. 


See  the  related  Editorial  on  Page  487  and 
THE  Original  Study  on  Page  492. 


I  am  concerned  that  the  conclusions  of  the  authors  may  be 
shortened  to  the  general  rule,  "nose  clips  are  not  necessary 
when  peifonning  spirometi^."  Omission  of  the  word,  routinely, 
while  innocent  at  first  blush,  changes  the  flavor  of  the  authors' 
conclusion  in  an  important  way.  The  authors  clearly  state  that 
there  are  circumstances  in  which  nose  clips  should  be  used, 
and  they  wisely  suggest  methods  for  determining  when  this 
is  appropriate. 

All  practitioners  who  opt  to  omit  the  use  of  nose  clips  as 
part  of  their  testing  routine  must  remember  this  additional  poten- 
tial source  of  error.  The  authors  suggest  that  the  loss  of  air 
through  the  nose  when  nose  clips  are  not  used  is  likely  to  be 
raie.  but  this  may  be  sufficient  reason  to  recommend  their  con- 
tinued use.  If  the  occurrence  is  infrequent,  the  problem  may 
not  be  noticed.  Of  particular  concern  is  the  situation  in  which 
the  individual  administering  the  test  is  relatively  inexperienced 
or  administers  the  test  infrequently.  In  the  end,  readers  must 
decide  for  themselves  if  they  wish  to  adopt  a  practice  that  car- 
ries the  price  tag  of  additional  vigilance. 

Kevin  McCarthy  RCPT 

Pulmonary  Function  Laboratory 

The  Cleveland  Clinic  Foundation 

Cleveland,  Ohio 


However.  I  am  not  likely  to  change  my  position  that  nose 
clips  should  be  used  routinely  during  spirometry.  Although 
it  is  comforting  to  know  that  the  data  is  likely  to  be  just  as 
good  without  nose  clips,  1  take  even  greater  comfort  in  using 
nose  clips,  knowing  that  there  is  one  less  thing  to  worry  about 
during  testing.  I  view  each  spirometry  as  a  challenge  to  obtain 
the  highest  quality  data  possible.  Nose  clips  provide  assur- 
ance that  I  am  dealing  with  a  truly  closed  system;  this  allows 
me  to  focus  my  attention  on  the  patient  and  the  test  data. 

The  authors  con-ectly  point  out  that  the  American  Thoracic 
Society  (ATS)  Spirometry  Standaidization  Statements' ■'*  pro- 
vide no  references  to  support  the  recommendation  that  nose 
clips  be  used.  However,  personal  communications,  between 
members  of  the  ATS  Committees  crafting  the  Statements  and 
members  of  the  Clinical  Practice  Guideline  Focus  Group  that 
prepared  the  first  Guideline*'  and  the  1996  Update,'  suggest 
that  tlie  recommendation  came  only  after  a  gi-eat  deal  of  thought 
and  discussion.  (Personal  communication  from  Robert  Crapo 
MD  and  Charles  Irvin  PhD  to  the  Focus  Group  1991  and  to 
Jack  Wanger  1 996;  Reed  Gardner  PhD  to  Pat  Brougher  1 987. ) 
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The  Battle  for  Redesign:  Time  for  a  New  Strategy? 


Let  us  cross  over  the  river  and  rest  in  the  shade  of 

the  trees. 

— ihe  dying  words  of  General  "Stonewall"  Jackson 

While  to  say  that  the  world  of  modern  health  care  is  in  a 
state  of  war  may  be  somewhat  extreme,  that  world  is  certainly 
engaged  in  a  struggle  of  unknown  proportions.  Our  profes- 
sion is  working  overtime  to  survive  and — we  hope — to  flour- 
ish. We  must  remember  that  all  members  of  the  health  care 
team  are  doing  the  same.  Everywhere  we  look  we  see  physi- 
cians, nurses,  and  allied  health  care  professionals  contend- 
ing to  maintain  their  positions  within  our  rapidly  changing 
health  care  environment.  Maybe  it's  time  to  stop  and  look  at 
the  situation  carefully  before  continuing  to  work  ourselves 
into  oblivion. 

As  we  approach  the  next  millennium,  most  of  us  are  work- 
ing to  develop  therapist-driven  protocols  (TDPs),  respiratory 
consult  services,  care  maps,  clinical  practice  guidelines  (CPGs), 
critical  pathways,  benchmarking — and  on  and  on  it  goes.  In 
hospitals  across  the  country,  respiratory  care  managers  are 
attending  committee  meetings  and  training  seminars  from  sunup 
to  sundown.  Although  it  appears  that  in  most  cases  our  efforts 
are  well  spent,  it  may  be  time  to  regroup.  It  is  fortunate  that 
the  current  climate  has  caused  us  to  pause  and  take  a  serious 
look  at  our  profession.  After  all,  when  threatened,  we  either 
stay  and  "fight"  or  take  "flight."  Some  have  flown,  others  have 
stayed  to  fight.  It's  time  we  review  our  battle  plan. 

Sam  Giordano  has  identified  one  aspect  of  the  struggle  that 
needs  careful  consideration:  our  relationship  with  physicians. 
In  fact,  he  says  that  it  is  "the  key  to  our  future."'  All  of  our 
current  efforts — TDPs,  CPGs,  and  all — have  a  common  vital 
component:  the  physician!  If  one  carefully  reads  the  Conference 
Proceedings  of  Emerging  Health  Care  Delivery  Models  and 
Respiratory  Care  in  the  January  1997  issue  of  RESPIRATORY 
Care  one  notes  the  importance  of  physicians,  and  more  impor- 
tantly our  relationship  to  them.  I  am  not  so  naive  as  to  think 
that  physicians  are  not  going  through  some  drastic  changes 
of  their  own.  In  fact,  as  we  experience  some  frustration  in  our 
own  profession,  just  stop  and  think  about  the  level  of  frus- 
tration many  physicians  are  experiencing  as  they  now  answer 
to  managed  care  CEOs  who  may  be  far  removed  from  the  front 
line  (ie,  the  bedside).  However,  they  are  the  generals  on  the 
front  line;  and.  regardless  of  how  the  health  care  terrain  is 


redesigned,  I  believe  that  the  physician  will  invariably  main- 
tain that  position!  However,  we  and  many  physicians  are  not 
on  the  same  battlefield.  We  have  to  remind  ourselves  that  we 
are  in  the  same  war:  the  effective  and  efficient  delivery  of  qual- 
ity health  care.  1  don't  believe  that,  in  some  hospitals,  our  gen- 
erals are  going  to  the  same  meetings  and  struggling  with  the 
same  questions  that  we  are  as  we  grapple  to  redesign  the  way 
we  deliver  health  care.  How  can  we  address  this  issue  in  our 
individual  departments  and  as  a  profession? 

First,  respiratory  care  practitioners  need  to  communicate 
with  physicians  as  fellow  scientists.  It  may  be  that  many  physi- 
cians don't  perceive  us  as  fellow  scientists  because  we  have 
been  so  busy  performing  tasks.  We  all  seem  to  recognize  that 
our  relationship  with  the  physician  is  paramount:  however, 
the  importance  of  recognizing  and  nurtunng  that  relationship 
was  not  explicitly  or  implicitly  conveyed  in  a  description  of 
the  attributes  and  characteristics  needed  by  future  respiratory 
care  practitioners.-  It  is  interesting  that  in  another  recent  con- 
sensus of  respiratory  care  educators,  "research"  was  speci- 
fied as  being  within  the  future  scope  for  professional  respi- 
ratory care  practitioners.'  This  is  a  move  in  the  right  duection! 
However,  most  of  the  respiratory  care  students  I  work  with 
see  no  connection  between  a  student  research  project  and  their 
future  in  our  profession!  It  may  be  time  to  stop  and  go  rest 
under  the  shade  of  the  trees  and  learn  how  to  relate  to  our  fel- 
low soldier,  the  physician! 

Some  of  our  time  may  best  be  spent  in  the  library  and  not 
in  running  from  patient  to  patient  giving  nebulizer  treatments. 
I  know  this  sounds  impossible  for  those  of  us  who  are  not  in 
large  research  and  teaching  institutions.  Of  the  132  abstracts 
presented  in  the  1996  OPEN  FORUM  and  published  in  the  Octo- 
ber issue  of  Respiratory  Care,  only  3  were  submitted  from 
hospitals  not  affiliated  with  medical  schools!  It  is  obvious  that 
most  research  is  done  by  our  colleagues  in  the  larger  teach- 
ing hospitals,  but  it  doesn't  have  to  remain  that  way! 

Due  to  the  foresight  of  a  dedicated  and  insightful  respi- 
ratory care  manager,  who  sent  me  to  a  research  and  writing 
workshop  at  a  national  AARC  convention,  I  have  been  allowed 
to  perform,  and  fortunately  publish,  three  articles  (a  fourth 
is  in  press,  a  fifth  is  in  review)  in  the  last  couple  of  years.  I 
have  been  able  to  involve  several  key  physicians  within  our 
midsize,  not-for-profit,  community  hospital.  I  believe  this 
is  a  highly  fruitful  way  to  strengthen  relationships  with  physi- 
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cians  within  our  institutions.-'  This  is  time  well  spent!  Our 
department  has  enjoyed  the  fruits  of  what  we  can  call  image 
transfomiation  efforts.  It  is  true  that  free  pizza  at  department 
meetings  will  make  a  friend  for  a  while,  hut  co-authoring  a 
case  study  in  a  recognized  medical  journal  w  ill  make  a  col- 
league for  a  lifetime.  More  importantly,  many  of  us  now  com- 
municate with  physicians  as  fellow  scientists  because  they 
now  understand  that  we  are  their  fellow  scientists!  The  ben- 
efits of  getting  published  may  have  a  far-reaching  impact, 
making  the  ulcers,  gray  hair,  and  insomnia  seem  worth  it. 

Second,  we  need  to  learn  from  our  mistakes.  If  our  part- 
nership with  physicians  is  fundamental,  and  1  believe  that  it 
is,  then  we  need  to  involve  them  more  in  the  major  under- 
takings of  our  profession.  Our  profession  is  blessed  with  many 
outstanding  physician  advocates:  however,  we  need  more 
physicians  in  the  trenches  to  understand  and  value  our  pro- 
fession. One  major  project  I  am  referring  to  is  the  develop- 
ment of  the  CPGs.  Although  physicians  have  worked  with 
CPG  Focus  Groups  and  served  as  reviewers,  we  need  to  rec- 
ognize that  more  formal  review  and  approval  by  physician 
groups  like  the  American  Thoracic  Society  or  American  Soci- 
ety of  Anesthesiologists  may  be  an  astute  move  in  the  over- 
all battle."  (Only  1 8  of  the  current  46  CPGs  in  publication  had 
physician  representation  on  their  individual  guideline  com- 
mittees.)  Sometimes  eating  crow  may  be  the  best  diet  for  the 
sake  of  the  profession. 

In  closing,  I  ask  you  as  my  fellow  professionals  to  con- 
sider developing  a  closer  working  relationship  with  the  physi- 
cians within  your  institution.  They  are  your  friends  not  your 
foes.  Don't  get  hit  by  'friendly  fire'  due  to  the  lack  of  a  gen- 
uine professional  relationship.  Do  they  look  at  you  as  a  fel- 
low scientist?  Can  you  relate  to  them  as  a  fellow  scientist? 
Would  you  be  better  off  spending  time  reading  Chest,  ReS- 
PlRATOR^i'  Care,  or  Critical  Care  Medicine,  than  the  latest 
account  of  health  care  management  techniques  that  may 
promise  more  than  they  deliver?  Lasdy  and  respectfully,  should 


we  look  back  and  say  that  we  need  to  include  more  physicians 
in  the  defining  and  developing  process  of  our  profession?  Let 
us  stop  and  rest  on  these  questions. 

Kenneth  E  Noblett  MA  RRT 

Clinical  Instructor 

Department  of  Respiratory  Care 

Welborn  Baptist  Hospital 

Evansville,  Indiana 
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Are  Nose  Clips  Necessary  in  Adults  and  Children 
Performing  Forced  Expiratory  Spirometry? 

Major  Joseph  S  Pina  MC  MD,  Captain  Melinda  L  Behrens  MC  MD, 

Colonel  Donald  R  Motfitt  MC  MD.  Major  (P)  Bernard  J  Roth  MC  MD, 

and  Lieutenant  Colonel  Edward  R  Carter  MC  MD 


BACKGROUND:  Although  the  use  of  nose  clips  (NO  during  forced  expi- 
ratory spirometry  is  encouraged  by  both  the  American  Thoracic  Society  (ATS) 
and  the  European  Respiratory  Society  (KRS),  few  data  support  this  practice. 
METHOD  &  SUBJECTS:  We  performed  a  prospecti\e,  single-masked,  cross- 
over study  in  children  and  adults  to  determine  whether  the  use  of  NC  sig- 
nificantly affected  spirometric  values.  Eighty  adults  (46%  with  airways  obstruc- 
tion) and  81  children  (22%  with  airways  obstruction)  performed  spirometry 
both  with  and  without  ( w/o)  NC  in  random  order.  RESULTS:  For  children, 
no  signiflcant  differences  were  found  between  spirometric  values  (FVC,  FEVi, 
FEF25.75';r,  and  PEER)  obtained  with  and  w/o  NC.  For  adults,  there  were  no 
significant  differences  in  FVC  or  PEER.  The  difference  in  FEVi,  although 
only  1%  of  the  mean  value,  was  statistically  significant;  the  mean  (SD)  for 
FEVi-NC  was  3.03  (1.14)  L  versus  3.00  ( 1.12)  L  w/o  NC,  p  =  0.001.  No  chil- 
dren and  1  adult  had  a  >  10%  improvement  in  FEV|  with  NC,  and  2  patients 
(both  children)  had  a  >  10%  improvement  w/o  NC.  The  mean  differences  were 
similar  and  not  statistically  significantly  different  for  obstructed  and  unob- 
structed patients.  We  found  that  the  use  of  NC  did  not  alter  values  obtained 
by  forced  expiratory  spirometry  in  a  clinically  important  manner.  CON- 
CLUSION: Our  results  suggest  that  the  routine  use  of  NC  during  forced  expi- 
ratory spirometry  should  be  questioned.  |Rcspii  Care  1997;42(3):492-497| 


Background 

The  American  Thoracic  Society  (ATS)'  and  the  Euro- 
pean Respiratory  Society  (ERS)-  recommend  the  use  of  nose 
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clips  (NC)  when  performing  forced  expiratory  spirometry. 
In  theory.  NC  prevent  air  from  escaping  through  the  nose, 
but  there  is  little  evidence,  if  any.  that  significant  volume 
is  lost  during  a  forced  expiratory  maneuver  in  a  coopera- 
tive patient.  In  fact,  data  suggest  that  the  posterior  soft  palate 
moves  cephalad  during  the  maneuver  completely  inteniipting 
nasal  air  flow.'  In  addition,  Verral  and  colleagues'*  found 
no  significant  differences  between  spirometric  values  obtained 
v\  ith  and  without  (w/o)  NC  in  a  group  of  healthy  adult  men.'' 
Thus,  the  use  of  NC  during  forced  expiratory  spirometry 
may  be  unnecessary. 

There  are  several  potential  reasons  to  consider  not  using 
NC.  Some  patients,  especially  children,  may  find  the  wear- 
ing of  NC  uncomfortable  or  distracting,  and  young  children 
may  even  tight  the  placing  of  NC.  Even  though  NC  are  well 
tolerated  by  the  inajority  of  patients,  it  may  be  more  convenient 
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not  to  use  them.  Therefore,  to  determine  whether  the  use  of 
NC  significantly  affected  \alues  obtained  during  forced  expi- 
ratory spirometry  we  performed  a  randomized,  cross-over, 
investigator-masked  study  in  children  and  aduhs  who  pre- 
sented to  the  pulmonary  function  laboratory  for  testing.  The 
primary  outcome  measure  was  the  difference  in  the  values 
for  FEV|  (volume  exhaled  in  the  first  second)  obtained  with 
and  w/o  NC. 


See  the  related  Editorials  on 
Page  487  and  Page  489. 


Method  &  Subjects 


Study  Population 


trials  had  FVCs  that  were  within  5^^  of  each  other.  If  a  trend 
towards  improvement  was  noted  in  consecutive  trials  within 
a  session,  then  further  trials  were  performed  until  3  values  with 
FVCs  within  5%  of  the  best  trial  were  observed.  From  the 
acceptable  curves  in  each  session,  we  then  saved  the  largest 
FVC.  FEVi,  and  PEFR  (even  if  the  values  came  from  different 
trials),  and  the  FEF:5-75ri  from  the  trial  with  the  largest  FVC 
-I-  FEV|.  The  investigator  or  technician  was  masked  to  the  use 
of  NC  by  a  curtain  separating  her/him  from  the  patient.  An 
assistant  applied  the  NC  at  the  appropriate  time  and  observed 
the  patient  during  the  maneuver  to  help  ensure  that  the  patient 
was  performing  the  test  correctly.  However,  the  assistant  was 
not  allowed  to  coach  the  patient  during  the  maneuver. 

Subjects  were  withdrawn  from  the  study  if  ( 1 1  they  could 
not  perform  the  forced  expiratory  maneuver  consistently 
throughout  the  study  period.  (2)  they  demonstrated  a  pro- 
gressive drop  in  FEV|  of  >  \0%  with  successive  maneuvers 
(indicating  bronchospasm  induced  by  perfonning  the  maneu- 
ver), or  (3)  they  were  noted  to  deteriorate  clinically. 


Children  6-18  years  old  who  presented  to  the  Madigan  Amiy 
Medical  Center  Pediatric  or  the  Mary  Bridge  Children's  Hos- 
pital Cystic  Fibrosis  Center  pulmonary  function  laboratories 
and  adult  patients  presenting  to  the  Tripler  Amiy  Medical  Cen- 
ter pulmonary  function  laboratory  were  eligible  for  the  study. 
Patients  were  excluded  from  enrollment  if  they  were  unable 
to  perform  spirometry  properly.  For  children  we  defined  air- 
ways obstruction  as  an  FEVi  <  80'^  of  their  best  ever  value 
and  the  ratio  of  FEV|  to  forced  vital  capacity  (FEVi/FVC) 
<  0.8.  For  adults  we  used  an  FEW\  and  an  FEV|/FVC  that  were 
both  lower  than  the  95%  confidence  intervals  as  determined 
by  Monis  and  co-workers.^  The  children  were  subdivided  into 
4  groups:  Group  I  is  <  10  years  old  who  had  never  performed 
spirometry  before.  Group  2  is  <  10  years  old  who  had  per- 
fomied  spirometry  before.  Group  3  is  >  10  years  old  who  had 
never  performed  spirometry  before,  and  Group  4  is  >  10  yeais 
old  who  had  performed  spirometry  before. 

Study  Design 

This  was  a  prospective,  randomized,  cross-over,  investi- 
gator-masked study.  The  protocol  was  approved  by  the  Madi- 
gan Army  Medical  Center  and  Tripler  Army  Medical  Cen- 
ter Institutional  Review  Boards.  Infonned  written  consent  was 
obtained  from  all  subjects  and,  for  the  children,  from  their  par- 
ents or  legal  guardians  as  well.  Once  enrolled,  subjects  per- 
fomied  spirometi7  w  ith  and  w/o  NC  in  random  order  as  deter- 
mined by  withdrawing  from  an  envelope  a  slip  that  directed 
the  patient  to  use  NC  or  no  NC  first.  Patients  pertbrmed  a  min- 
imum of  3  forced  expiratory  maneuvers  both  with  and  w/o 
NC  and  rested  for  I  -5  minutes  between  the  series  of  inaneu- 
vers.  Values  were  saved  using  ATS  criteria."*  and  trials  that 
were  not  acceptable  by  these  criteria  were  rejected.  If  nec- 
essary, subjects  performed  additional  trials  (up  to  6)  until  3 


Measurements 

At  the  Mary  Bridge  Cystic  Fibrosis  Clinic,  FVC,  FEV|. 
FEF2.'i-75,  and  PEFR  were  measured  with  a  Cybemiedic  spiro- 
metric  system  (Cybemiedic.  Boulder  CO).  At  the  Madigan 
Army  Medical  Center,  measurements  were  obtained  w  ith  a 
rolling  seal  spirometer  (Collins  Co.  Braintree  MA),  and  at  the 
Tripler  Army  Medical  Center  a  Sensormedics  Vmax  229 
spirometer  ( Sensomiedics  Coiporation.  Yorba  Linda  CA)  was 
used.  Spirometric  values  for  the  children  and  adults  were 
expressed  in  absolute  values.  The  FVC  and  FEV|  were 
expressed  in  liters  and  the  PEFR  and  FEF25.75  in  L/sec. 

Statistical  Analysis 

The  priinary  outcoine  variables  were  the  means  of  the  indi- 
vidual differences  between  spirometric  values  obtained  with 
and  w/o  NC.  especially  FEV|.  Before  beginning  the  study 
we  performed  a  sample  size  determination.  Accepting  an  a 
of  0.05.  a-p  of  0. 1 .  and  a  standard  deviation  ( SD )  of  225  niL 
(estimated  from  an  expected  range  of  individual  differences 
in  FEV]  of  ^50  to  -f450  mL  =  900  niL  divided  by  4).  we  esti- 
mated that  we  would  need  a  minimum  of  25  children  and  25 
adults  to  detect  a  mean  difference  in  FEV|  of  150  mL.  (For 
an  FEV]  of  3  L,  this  would  be  a  5%  change.)  The  Student's 
/  test  for  repeated  measures  was  used  to  analyze  intra-group 
differences  between  spirometric  values  obtained  with  and  w/o 
NC.  A  p  value  of<  0.05  was  considered  significant,  and  no 
correction  for  multiple  comparisons  was  used.  One-way 
ANOVA  was  used  to  analyze  intergroup  differences  in  spiro- 
metric values  obtained  with  and  w/o  NC.  All  data  are  pre- 
sented as  mean  (SD). 

A  limits-of-agreement  analysis  was  performed  on  both  the 
combined  pediatric  and  the  combined  adult  data  according 
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to  the  method  outlined  by  Bland  and  Altman.^  This  analysis 
consisted  of  plotting  the  difference  between  the  spirometric 
values  for  each  patient  (value  obtained  with  NC  minus  the 
value  obtained  w/o  NC)  against  the  average  value  for  that 
patient  ([value  obtained  with  NC  +  the  value  obtained  w/o 
NC]/2).  The  mean  of  these  individual  differences  ±  2  SDs  pro- 
vided the  limits  of  agreement  with  approximately  95%  of  all 
the  individual  differences  falling  within  this  range. 

Results 

Eighty-one  children  [51  boys,  30  girls,  mean  age  10.9  (3) 
y]  and  89  adults  [48  men.  32  women,  mean  age  44  (17)  y]  were 
enrolled  in  the  study.  The  children  were  eniolled  from  August 
1994  through  June  1995,  and  the  adults  were  enrolled  from 
October  through  December  1 996.  Of  the  adults  entered.  9  had 
to  be  witlidrawn  from  the  study  (6  because  they  could  not  per- 
form spirometry  consistently  and  3  due  to  worsening  broncho- 
spasm).  No  children  were  withdrawn.  There  were  12  children 
in  Group  I,  26  in  Group  2,  12  in  Group  3,  and  30  in  Group 
4.  Of  the  pediatric  subjects,  59  had  asthma  and  1 2  had  cys- 
tic fibrosis.  Of  the  adults.  15  were  diagnosed  with  chronic 
obstructive  pulmon;iry  disease  and  22  with  asthma.  Forty-six 
percent  of  the  adult  subjects  (37/80)  and  22%  ( 1 8/8 1 )  of  the 
pediatric  subjects  met  the  criteria  for  airways  obstruction. 

All  patients  tolerated  NC  well.  The  children  were  not  specif- 
ically asked  their  preference  concerning  the  use  of  NC,  but 
39%  of  adult  patients  stated  that  they  would  rather  not  use  NC. 


48%  had  no  preference,  and  14%  preferred  using  NC.  Only 
I  adult  and  none  of  tlie  children  exhibited  obvious  nasal  breath- 
ing at  the  onset  of  testing.  In  the  1  adult,  breathing  was  audi- 
ble, and  the  FVCs  were  grossly  inconsistent.  This  patient  cor- 
rected his  technique  immediately  w  ith  further  instruction. 

The  means  of  the  individual  differences  in  spirometric  val- 
ues obtained  with  and  w/o  NC  did  not  differ  significantly 
among  any  of  the  patient  subgroups  as  determined  by  one- 
way ANOVA.  For  the  children,  no  significant  differences  were 
observed  among  values  obtained  with  and  w/o  NC  no  mat- 
ter how  the  children  were  subdivided.  Similarly,  there  were 
no  significant  differences  in  values  obtained  with  and  w/o  NC 
between  the  group  of  adults  with  airways  obstruction  and  the 
group  w/o  obstruction. 

Tlie  means  of  the  individual  differences  in  spirometric  val- 
ues obtained  with  and  w/o  NC  for  the  various  groups  of  patients 
are  presented  in  Table  1 .  For  the  children,  no  statistically  sig- 
nificant differences  in  any  of  the  spirometric  values  were 
observed  with  and  w/o  NC.  For  adults  there  were  no  statis- 
tically significant  differences  in  FVC  or  PEFR.  but  the  dif- 
ference in  FEV|  did  reach  statistical  significance  in  favor  of 
NC  for  the  unobstructed  patients  and  the  total  group  but  not 
for  the  obstructed  group.  The  difference  in  FEVi  for  the  total 
group  of  adults  was  0.03  L,  which  was  only  1%  of  the  aver- 
aged values  for  FEV,— 3.03  L  (NC)  and  3.00  L  (w/o  NC). 
The  difference  in  FEF25-75  was  also  noted  to  be  statistically 
significant  for  the  total  group  of  adults  but  not  for  the  obstructed 
and  unobstructed  groups  when  analyzed  separately. 


Table  1.      Spirometric  Values  (Mean  (SD)]  Obtained  With  (NC)  and  Witliout  Nose  Clips  (w/o  NC) 


Patient 
Group 


FVC 


FEV, 


PEF 


FEF> 


NC(L)    w/o  NC  (I.)  p  Value*      NC  (L)    w/o  NC  (L)   p  Value     NC  (L/s)  w/o  NC  (L/s)   p  Value    NC  (Lis)  w/o  NC  (L/s)   p  Value 


Adults 
Obstructed 

(n  =  37) 

Unobstructed 
(n  =  43) 

Total 

(n  =  SO) 

Children 
Obstructed 
(n  =  20) 

Unobstructed 
(n  =  6l) 

Total 
(n  =  Sl) 


.1.69 
(1.10) 

4.43 
(1.22) 

4.09 

(1.22) 


2.47 
(0.871 

2.50 
(0.91) 

2.50 
(0.89) 


3.71 
(1.12) 

4.42 
(1.21) 

4.09 
(1.14) 


2.50 
(0.90) 

2.49 
(0.93) 

2.50 
(0.911 


0.49 


0.39 


0.93 


0.38 


0.42 


0.94 


2.34 

2.31 

(0.78) 

(0.78) 

3.63 

3.60 

(1.05) 

(1.03) 

3.03 

3.00 

(1.14) 

(1.12) 

1.69 

1.71 

(()..56l 

(0.54) 

2.13 

2.13 

(0.73) 

(0.75) 

2.02 

2.03 

(0.711 

(0.73) 

0.16 


0.03 


0.001 


0.08 


0.75 


0.68 


6.47 

6.38 

(2.29) 

(2.20) 

9.10 

8.98 

(2.51) 

(2.53) 

7.89 

7.78 

(2.73) 

(2.70) 

4.40 

4.43 

(1.231 

(1.23) 

4.85 

4.88 

(1.48) 

(1.56) 

4.74 

4.77 

(1.43) 

(1.49) 

0.39 


0.10 


0.08 


0.62 


0.62 


0.51 


1.42 

1.38 

(0.871 

(0.89) 

3.79 

3.72 

(1.341 

(1.33) 

2.69 

2.63 

(1.65) 

(1.64) 

1.20 

1.17 

(0.431 

(0.41) 

2.40 

2.36 

(0.88) 

(0.911 

2.10 

2.06 

(0.95) 

(0.96) 

0. 1 5 


0.14 


0.05 


0.25 


0.13 


0.07 


•p  value^  liir  ihie  intra-group  differences  by  student's  t  lest  for  paired  data.  No  statistically  significant  differences  in  spirometric  values  were  obtained  wiili  and  w/o  NC  between 
any  of  the  groups  (ie.  obstructed  vs  unobstructed,  or  adults  vs  children)  as  determined  by  one-way  .ANOVA. 
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A  limits-of-agreement  analysis  was  performed  on  the  total 
group  of  children  and  also  for  the  total  group  of  adults  for  each 
of  the  spirometric  measures  (Figures  1  and  2).  All  of  the  mean 
differences  were  near  zero,  and  approximately  95%  of  the  indi- 
vidual differences  fell  within  ±  0.25  L  for  FVC,  0.16  L  for 
FEV|,  1.0  L/sec  for  PEFR.  and  0.60  L/sec  for  FEF2S-75- 

To  determine  how  many  patients  had  clinically  important 
differences  in  spirometric  values  either  with  or  w/o  NC,  we 
determined  the  number  of  patients  who  had  a  >10%  improve- 
ment in  FVC,  FEV,.  and  PEFR  with  NC  and  also  the  num- 
ber of  patients  who  had  a  >10'7r  improvement  w/o  NC  (Table 
2).  We  performed  the  same  calculations  for  FEF25-75  using 
a  >20'7r  improvement.  Of  the  total  patient  group  of  81  chil- 
dren and  80  adults,  1  patient  had  a  >10%  improvement  in  FEV| 
with  NC,  and  2  patients  had  a  >10%  improvement  w/o  NC. 


Table  2.      Number  of  Patients  with  Clinically  Important  Improvements 
in  Spirometric  Values,  with  Nose  Clips  (NC)  or  without  Nose 
Clips 


>  10%* 

> 

10% 

>10% 

>20% 

in  FVC 

in 

FEV, 

in  PEFR 

in  FEF25.75 

Adults 

Using  NC 

4 

1 

6 

6 

Not  using  NC 

7 

1 

3 

1 

Children 

Using  NC 

1 

0 

6 

4 

Not  using  NC 

1 

1 

9 

2 

•The  %  improvemenl  with  NC  =  [value  with  NC  -  value  w/o  NCj/value  with  NC  x 
100,  The  %  improvement  without  NC  =  [value  w/o  NC  -  value  with  NC]/value  w/o 
NC  X  100. 


b 
o 

> 


1.0 

0.8 

0.6  H 

0.4 

0.2 

0.0 
-0.2- 
-0.4- 
-0.6- 
-0.8- 
-1.0 


•-'•    •♦i o-b» -2SD 

*o'g^o°VtMA"*°     0 Mean 

..^.*...»P.8.*....,...° _2SD 


Adult 


' '  '  I  ' '  I '  I  '  '  '  '  I  '  ' 
3  4  5 

Mean  FVC  Value  (L) 


1.0 
0.8 
0.6- 
0.4- 

0.2- 

0.0 
-0.2-1 
-0.4 
-0.6 
•0.8 -j 
-1.0 


P. 1^2  SD 

n«^i^>gy#y^o  °  " """ 

i.*  .*. .  a  .0. . .  O^ -2  SD 

o 


Children 


1 


'  I '  I  ' 
2 


I    I    I   1 M' 

4 


I     I    1     (T 

6 


Mean  FVC  Value  (L) 


Mean  FEV,  Value  (L) 


3  4 

Mean  FEV,  Value  (L) 


Fig.  1 .  Each  individual  difference  in  FVC  and  FEV,  (value  obtained  with  NC  -  value  obtained  without  NC)  is  plotted  against  the  mean  value 
for  that  patient  ([value  obtained  with  NC  +  value  obtained  without  NC]/2).  A  =  patients  with  airways  obstruction  (see  text  for  criteria),  and  o  = 
subjects  without  airways  obstruction.  The  solid  line  designates  the  mean  of  the  individual  differences  for  the  group,  and  the  dotted  lines  des- 
ignate ±  2  SD,  ie,  the  limits  of  agreement. 
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Q 


2.0 

1.5 

1.0 

0.5- 

0.0 

-0.5- 

-1.0- 

■1.5- 

-2.0 


o 

.Q.^..a. 


A^^K^^^°-. 


<^ 


Adult 


2         3         4         5         6 
Mean  FEF25-75  Value  (Us) 


*2SD 
Mean 


2.0-1 

1.5- 

1.0 

0.5- 

0.0- 


2SD    ^,s- 
-1.0 
-1.5- 
-2.0 


6 +2  SO 

*.tltfiSf|fta    °^^        U Mean 

(poo  o 

o- -2SD 


Children 


Mean  FEF25.75  Value  (Us) 


°^K  *o° 


f 


Children 


4  6  8  10 

Mean  PEFR  Value  (Us) 


O     o 


.•2SD 

-Mean 
•    2SD 


6  8  10 

Mean  PEFR  Value  (Us) 


12 


14 


Fig.  2  Each  individual  difference  in  PEFR  and  FEF25-75  is  plotted  against  the  mean  value  for  that  patient.  See  caption  for  Fig.  1  for  details  on 
the  calculations. 


Discussion 

We  found  little  difference  between  values  for  P/C.  FEV|, 
FEFis-v.-i.  or  PEFR  obtained  with  and  without  NC  in  a  large 
group  of  children  and  adults.  Several  of  the  difterences  in  the 
adult  values  did  reach  statistical  significance  in  favor  of  NC. 
but  none  of  them  was  of  a  magnitude  that  would  be  consid- 
ered clinically  relevant.  Many  clinicians  and  respiratoiA  ther- 
apists believe  that  NC  minimize  the  amount  of  air  that  escapes 
during  a  forced  expiratory  effort.  However,  the  data  from  our 
study  suggest  that  little  air  escapes  through  ihc  nose  during 
a  forced  maneuver,  which  is  consistenl  s\  ilh  ihe  findings  of 
Rodenstein  and  Stanescu.' 

The  number  of  patients  who  had  clinically  im[ioitant  dif- 
ferences was  equally  split  between  those  who  did  better  with 
NC  and  those  who  had  better  values  w/o  NC.  Only  for  FEF15.7S 
was  there  a  trend  favoring  NC.  The  definition  of  a  clinically 
important  difference  is  somewhat  arbitrary,  and  we  chose  to 
define  it  as  a  >IO'7f  change  for  FVC,  FEV,.  and  PEFR.  and 
>  2{)9r  for  FEF25.75  based  upon  the  published  data  concern- 
inu  the  normal  variability  of  these  values.^  ^-  There  is  inher- 


ent vaiiability  in  measured  spirometric  indices  with  (lovv  mea- 
surements being  more  variable  than  FVC  and  FEV|.' ''  and 
this  variability  is  greater  for  patients  with  airways  obstruc- 
tion.'"" This  normal  variability  makes  it  difficult  to  set  a  spe- 
cific change  that  can  be  considered  clinically  important.  Pcn- 
nock  et  al '"  concluded  that  increases  of  >  1 07f  for  FVC,  1 2% 
for  FEVj,  and  25%  for  FEFivy?  represented  significiml  changes 
fri)m  baseline  values.'"  Hegewald  et  al'-  suggested  that  in 
heiilthy  subjects  chiuiges  in  PEFR  of  6-8%  for  adults  and  9- 1 07r 
for  children  should  be  considered  significant.  The  relatively 
large  sample  size  and  cross-over  design  enabled  us  to  detect 
statistically  significant  differences  in  some  of  the  values,  but 
statistical  significance  should  not  necessarily  be  equated  with 
chnical  relevance.  In  our  study,  the  largest  difference  between 
\  alues  obtained  with  and  w7o  NC  was  for  FEF25-75  "i  i'dn't 
subjects,  and  it  represented  only  a  2%  improvement  in  favor 
of  NC.  Tlie  inherent  \;uiability  of  measurements  obtained  with 
forced  expiratory  spirometry  is  manifest  in  the  distribution 
of  the  values  in  our  study.  The  mean  differences  were  near 
zero  with  approximately  equal  numbers  of  patients  having  bet- 
ter \  alucs  with  NC  ;ind  w/o  NC.  We  propose  that  the  changes 
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in  spirometric  values  ohserxed  in  our  study  were  primarily 
due  to  the  variability  of  the  test  rather  than  to  the  presence 
or  absence  of  NC. 

We  identified  only  2  other  studies  that  had  evaluated  the 
effect  of  NC  on  spirometric  measurements.  Verral  and  col- 
leagues"* found  no  significant  differences  between  spirometric 
values  obtained  with  and  \v/o  NC  in  136  healthy  male  vol- 
unteers, and  Rodenstein  imd  Stanescu'  also  found  no  significant 
differences  in  20  healthy  adult  volunteers.  The  results  of  our 
study,  which  included  children  and  adults  with  and  w7o  air- 
ways obstruction,  agree  with  these  earlier  investigations.  We 
found  no  studies  that  demonstrated  benefit  with  NC. 

It  is  possible  that  an  occasional  patient  may  lose  a  clini- 
cally important  amount  of  air  through  tlie  nose  when  peifoniiing 
spirometry,  which  could  significantly  affect  measurements. 
However,  the  data  from  our  study  suggest  that  the  majority 
of  patients  do  not  do  this.  The  most  likely  explanation  for  why 
air  does  not  escape  through  the  nose  during  forced  expiratory 
spirometry  is  that  the  soft  palate  closes  against  the  posterior 
pharynx  during  a  forced  expiratory  maneuver,  thus  occlud- 
ing the  nasopharynx  and  blocking  nasal  air  flow.  Rodenstein 
and  Stanescu'  assessed  the  nasal  breathing  patterns  of  20  nor- 
mal subjects  during  various  expiratory  maneuvers,  and  all  but 
1  patient  demonstrated  complete  oral  breathing  during  the 
maneuvers.  Of  these  subjects.  8  underwent  fluoroscopic  eval- 
uation while  performing  the  maneuvers,  and  in  all  8  the  soft 
palate  was  observed  to  completely  occlude  the  nasopharynx, 
which  resulted  in  total  oral  exhalation. 

Some  patients  with  anatomic  abnormalities  of  the  upper 
airway  may  have  difficulties  in  preventing  air  from  escap- 
ing through  the  nose  during  a  forced  exhalation.  Conditions 
where  this  situation  may  arise  include  subjects  with  cleft  palate, 
palatofacial  deformity,  or  who  have  undergone  uvulopalato- 
pharyngoplasty.  These  patients  should  always  perform  spirom- 
etry with  NC. 

Pulmonary  function  and  respiratory  therapy  technicians 
should  be  able  to  recognize  the  occasional  patient  who  par- 
tially exhales  through  the  nose  on  forced  exhalation.  A  review 
of  the  patient's  history  and  the  sound  of  her  or  his  speech  should 
reveal  a  palatal  abnoimality.  Listening  cai-efuUy  for  nasal  exha- 
lation and  examining  the  tlow-volume  loops  for  consistency 
within  the  FVC  trials  should  help  detect  further  outliers. 

Both  the  ATS'  and  the  ERS-  encourage  the  use  of  NC  in 
patients,  especially  children,  during  forced  expiratory  spirom- 
etry, but  they  do  not  reference  studies  to  support  their  state- 
ments. Our  study  provides  further  evidence  that  NC  may  not 
be  necessary  during  forced  expiratory  spirometry.  We  sug- 
gest that  NC  should  be  made  optional  during  forced  expira- 
tory spirometry,  especially  for  children.  Each  patient  should 
perform  all  forced  expiratory  maneuvers  either  with  or  w/o 
NC,  ie,  not  alternating  the  use  of  NC.  We  also  believe  that 
NC  should  be  used  in  patients  who  prefer  them,  in  the  occa- 


sional patient  who  demonstrates  nasal  breathing  during  the 
test,  and  in  the  patient  who  has  a  palatofacial  defomiity  or  has 
undergone  uvulopalatopharyngoplasty.  Our  study  evaluated 
only  the  effect  of  NC  use  during  forced  expiratory  spirom- 
etry, so  our  conclusions  pertain  solely  to  that  test.  Nose  clips 
should  still  be  used  for  other  pulmonary  function  tests,  espe- 
cially those  requiring  quiet  breathing.  The  soft  palate  may  not 
close  completely  during  quiet  breathing,  potentially  allow- 
ing more  air  to  escape  through  the  nose.  We  did  not  assess 
the  use  of  NC  during  forced  inspiratory  spirometry,  though 
it  is  unlikely  that  NC  would  affect  values  obtained  with  this 
maneuver.  We  have  presented  data  that  should  make  pulmonary 
function  laboratory  personnel  reconsider  the  routine  use  of 
NC  during  forced  expiratory  spirometry. 
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Special  Articles 


Foreword — Excerpts  from  the  Expert  Panel  Report  II 


It  has  been  almost  exactly  6  years  since  publication  of  the 
first  Asthma  Guidelines'  with  their  4-pronged  approach  to  efl'ec- 
tive  asthma  management: 

•  Use  of  objective  measures  of  lung  function  to  assess  the 
severity  of  asthma  and  to  monitor  the  course  of  therapy 

•  Environmental  control  measures  to  avoid  or  eliminate  fac- 
tors that  precipitate  asthma  symptoms  or  exacerbations 

•  Comprehensive  phannacologic  therapy  for  long-temi  man- 
agement designed  to  reverse  and  prevent  the  airway  inflam- 
mation characteristic  of  asthma  as  well  as  phannacologic 
therapy  to  manage  asthma  exacerbations 

•  Patient  education  that  fosters  a  partnership  among  the 
patient,  his  or  her  family,  and  clinicians 

Because  of  pharmaceutical  breakthroughs  and  the  abun- 
dance of  literature  on  the  diagnosis  and  management  of  asthma, 
members  of  the  Executive  Committee  of  the  National  Heart. 
Lung,  and  Blood  Institute's  (NHLBl)  National  Asthma  Edu- 
cation and  Prevention  Program  (NAEPP)  decided  that  it  was 
time  for  a  comprehensive  update.  More  than  5.000  asthma- 
related  abstracts  were  reviewed  by  the  Expert  Panel  to  deter- 
mine whether  changes  and  developments  since  the  first  Guide- 
line warranted  a  revision.  In  addition,  the  Panel  critically 
reviewed  some  of  the  more  controversial  aspects  of  asthma 
diagnosis  and  management,  taking  a  close  look  at  the  qual- 
ity of  study  designs  and  analyzing  published  studies.  Tliis  entire 
process  took  more  than  two  and  a  half  years  and  culminated 
in  the  publication  of  an  updated  report-  that  is  a  compilation 
of  the  latest  information  about  this  treatable  disease. 

The  intent  of  the  Guidelines  is  to  serve  as  a  comprehen- 
sive guide.  Its  purpose  is  to  lead  or  direct  a  course  of  action. 
The  Guidelines  should  not  necessarily  be  considered  the  abso- 
lute and  only  method  to  treat  and  diagnose  asthma.  The  clin- 
ician and  the  patient  will  need  to  develop  individual  treatment 
plans  that  iue  tailored  to  the  specific  needs  and  circumstances 
of  the  patient.  However,  one  should  be  cautioned  not  to  take 
the  Report  lightly.  A  great  deal  of  time,  thought,  and  effort 
have  been  invested  in  this  project  by  some  of  the  world's  fore- 
most experts  on  asthma  research  and  management. 

Response  from  the  medical  community  to  the  first  Report 
was  riddled  w ith  both  posili\e  and  negative  reactions.  Prob- 
ably one  of  the  biggest  roadblocks  to  the  implementation  of 
the  first  Guidelines  was  the  failure  of  primary  physicians  to 
'buy  into"  them.  Several  focus  group  discussions  were  held 


to  gain  a  better  understanding  of  why  this  happened.  It  was 
surprising  to  hear  that  some  feared  that  they  would  be  held 
accountable  in  a  court  of  law  if  they  did  not  treat  exactly  as 
the  Guidelines  recommended.  Some  resented  what  they  per- 
ceived to  be  "cookbook'  medicine.  These  objections  must  be 
addressed  if  primary  physicians  as  "gatekeepers'  of  managed 
care  are  to  embrace  the  Report  II  as  a  tool  that  helps  them  make 
reasonable  and  sound  medical  decisions. 

Excerpts  from  Report  II  that  I  believe  have  particular  rel- 
evance for  respiratory  care  practitioners  are  published  here, 
but  I  believe  that  we  need  to  be  con\'ersant  with  the  entire  doc- 
ument. What  does  Report  II  offer  the  respiratory  care  prac- 
titioner?— Clear  recominendations,  a  balanced  presentation 
of  the  evidence  for  those  recommendations,  and  a  rich  bib- 
liography supporting  them.  The  complete  document  can  be 
downloaded  from  the  Internet. 

htip://w\vw.nhlbi.nih.go\/nhlbi/lung/asthma/prof/asthgdln.htm* 

A  practical  guide  that  summarizes  the  250-page  Report  will 
be  available  this  Fall  ( 1997).  Copies  of  the  Guideline  are  avail- 
able for  S20  through  NAEPP.  (301 )  251-1222.  NHLBI  Infor- 
mation Center.  PO  Box  30105.  Bethesda  MD  20824-0105. 
Have  the  Guidelines  achieved  the  goal  set  for  them?  Not 
enough  time  has  elapsed  and  too  few  clinicians  have  been 
driven  to  answer  this  question.  Perhaps  as  more  outcomes  data 
iU'e  collected,  studied,  peer  reviewed,  and  published,  a  defini- 
tive answer  will  evolve.  In  the  meantime,  the  NAEPP  encour- 
ages more  research  aimed  at  evaluating  the  impact  of  imple- 
menting the  recommendations  in  this  Report. 

Thomas  J  Kallstrom  RRT 

Rainbow  Babies  &  Childrens  Hospital 
Cleveland.  Ohio 

AARC  Representative 
National  Asthma  Education  &  Pre\ention  Project 
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Excerpts  from  Expert  Panel  Report  II: 
Guidelines  for  the  Diagnosis  &  Management  of  Asthma 


Pathogenesis  and  Definition 

Key  Points 

•  Asthma,  whatever  the  severity,  is  a  clironic  inflammatory 
disorder  of  the  aii"ways.  This  has  implications  for  the  diag- 
nosis, management,  and  potential  prevention  of  the  disease. 

•  The  immunohistopathologic  features  of  asthma  include: 

-  Denudation  of  airway  epithelium 

-  Collagen  deposition  beneath  basement  membrane 

-  Edema 

-  Mast  cell  activation 

-  Inflammatory  cell  infiltration 

-  Neutrophils  (especially  in  sudden-onset,  fatal  asthma 
exacerbations) 

-  Eosinophils 

-  Lymphocytes  (TH2-like  cells) 

•  Airway  inflammation  contributes  to  airway  hyperre- 
sponsiveness.  airflow  limitation,  respiratory  symptoms, 
and  disease  chronicity. 

•  Airway  inflammation  also  contributes  to  several  forms  of 
airflow  limitation,  including  acute  bronchoconstriction, 
airway  edema,  mucus  plug  formation,  and  airway  wall 
remodeling.  These  features  lead  to  bronchial  obstruction. 

•  Atopy,  the  genetic  predisposition  for  the  development  of 
an  IgE-mediated  response  to  common  aeroallergens,  is 
the  strongest  identifiable  predisposing  factor  for  devel- 
oping asthma. 

Differences  From  1991  Expert  Panel  Report:  Guidelines 
for  the  Diagnosis  and  Management  of  Asthma 

•  The  critical  role  of  intlainmation  in  asthma  has  been  further 
substantiated  by  reseairh.  h  is  recognized  that  asthma  results 
from  complex  interactions  among  intlammatoiy  cells,  medi- 
ators, and  other  cells  and  tissues  resident  in  the  airway. 

•  Evidence  indicates  that  subbasement  membrane  fibrosis  may 
occur  in  some  patients  and  that  these  changes  contribute 
to  persistent  abnonnalities  in  lung  function.  The  importance 
of  airway  remodeling  and  the  development  of  persistent  air- 
flow limitation  need  further  exploration  and  may  have  sig- 
nificant implications  for  the  treatment  of  asthma. 

Component  1: 
Measures  of  Assessment  and  Monitoring 


Initial  Assessment  and  Diagnosis  of  Asthma 

Key  Points 

•  To  establish  a  diagnosis  of  asthma,  the  clinician  should 
determine  that: 

-  Episodic  symptoms  of  airflow  obstruction  ai'e  present. 

-  Airflow  obstruction  is  at  least  partially  reversible. 

-  Alternative  diagnoses  are  excluded. 

•  Recommended  mechanisms  to  establish  the  diagnosis  are: 

-  Detailed  medical  history 

-  Physical  exam  focusing  on  the  upper  respiratory  tract, 
chest,  and  skin 

-  Spirometry  to  demonstrate  reversibility 

•  Additional  studies  may  be  considered  to: 

-  Evaluate  alternative  diagnoses 

-  Identify  precipitating  factors 

-  Assess  severity 

-  Investigate  potential  complications 

•  Recommendations  are  presented  for  referral  for  consul- 
tation or  care  to  a  specialist  in  asthma  care. 

Differences  from  1991  Expert  Panel  Report:  Guidelines 
for  the  Diagnosis  and  Management  of  Asthma 

•  Severity  classifications  were  changed  from  mild,  moderate, 
and  severe  to  mild  intermittent,  mild  persistent,  moderate 
persistent,  and  severe  persistent. 

•  Examples  of  questions  to  use  for  diagnosis  and  initial  assess- 
ment of  asthma  were  added. 

•  Information  on  wheezing  in  infancy  and  vocal  cord  dys- 
function was  expanded  in  the  differential  diagnosis  section. 

•  Criteria  for  referral  were  refined  with  input  from  specialty 
and  primary  care  physicians. 

•  More  specific  recommendations  for  measuring  peak  expi- 
ratory flow  (PEE)  diurnal  variation  are  made. 

Periodic  Assessment  and  Monitoring:  Essential  for 
Asthma  Management 

Key  Points 

•  The  goals  of  therapy  are  to: 

-  Prevent  chronic  and  troublesome  symptoms  (eg,  cough- 
ing or  breathlessness  in  the  night,  in  the  early  morning, 
or  after  exertion) 
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-  Maintain  (near)  "normal"  pulmonary  function 

-  Maintain  normal  activity  levels  (including  exercise  and 
other  physical  activity) 

-  Prevent  recurrent  exacerbations  of  asthma  and  mini- 
mize the  need  for  emergency  department  visits  or  hos- 
pitalizations 

-  Provide  optimal  pharmacotherapy  with  least  amount 
of  adverse  effects 

-  Meet  patients'  and  families'  expectations  of  and  sat- 
isfaction with  asthma  care 

•  Periodic  assessments  and  ongoing  monitoring  of  asthma 
are  recommended  to  determine  if  the  goals  of  therapy  are 
being  met.  Measurements  of  the  following  are  recom- 
mended: 

-  Signs  and  symptoms  of  asthma 

-  Pulmonary  function 

-  Quality  of  life/functional  status 

-  History  of  asthma  exacerbations 

-  Pharmacotherapy 

-  Patient-provider  communication  and  patient  satisfac- 
tion 

•  Clinician  assessment  and  patient  self-assessment  are  the 
primary  methods  for  monitoring  asthma.  Population-based 
assessment  is  beginning  to  be  used  by  managed  care  orga- 
nizations. 

•  Spirometry  tests  are  recommended  ( 1 )  at  the  time  of  ini- 
tial assessment,  (2)  after  treatment  is  initiated  and  symp- 
toms and  PEF  have  stabilized,  and  (3)  at  least  every  1  to 
2  years. 

•  Patients  should  be  given  a  written  action  plan  based  on  signs 
and  symptoms  and/or  PEF:  this  is  especially  important  for 
patients  with  moderate-to-severe  persistent  asthma  or  a  his- 
tory of  severe  exacerbations. 

•  Patients  should  be  trained  to  recognize  symptom  patterns 
indicating  inadequate  asthma  control  and  the  need  for  addi- 
tional therapy. 

•  Recommendations  on  how  and  when  to  do  peak  flow  mon- 
itoring are  presented. 

Differences  From  1991  Expert  Panel  Report:  Guidelines 
for  the  Diagnosis  and  Management  of  Asthma 

•  The  new  report  includes  an  additional  goal  of  therapy  (meet 
patients'  and  families'  expectations  of  and  satisfaction  with 
asthma  care)  that  was  not  listed  in  the  1991  report 

•  Periodic  assessment  of  6  domains  of  patient  health  that 
correspond  with  the  goals  of  asthma  therapy  are  now  rec- 
ommended, including  signs  and  symptoms,  pulmonary 
function,  quality  of  life,  history  of  exacerbations,  phar- 
macotherapy, and  patient  provider  communication  and 
patient  satisfaction. 

•  The  following  changes  affecting  peak  flow  monitoring  have 
been  made: 

-  The  recommendation  for  peak  flow  monitoring  was 
changed  from  twice  daily  to  morning.  If  the  morning 


reading  is  less  than  80'?5-  of  personal  best  PEF.  more  fre- 
quent peak  tlow  monitoring  may  be  desired. 

-  Discussion  of  inconsistencies  in  measurement  among 
peak  flow  meters  was  added. 

-  Use  of  the  individual  patient's  personal  best  PEF  is 
emphasized  strongly. 

•  The  recommendation  for  patients  at  all  severity  levels  to 
monitor  symptoms  to  recognize  early  signs  of  deteriora- 
tion is  emphasized. 

•  Sample  questions  to  use  in  periodic  assessments  were  added. 

Box  1.  Key  Indicators  for  Considering  a  Diagnosis  of 
Asthma 

Consider  asthma  and  performing  spirometry  if  any  of  these 
indicators  are  present.*  These  indicators  are  not  diagnostic 
by  themselves,  but  the  presence  of  multiple  key  indicators 
increases  the  probability  of  a  diagnosis  of  asthma.  Spirom- 
etry is  needed  to  establish  a  diagnosis  of  asthma. 

•  Wheezing — high-pitched  whistling  sounds  when  breath- 
ing out — especially  in  children.  (Lack  of  wheezing  and  a 
normal  chest  examination  do  not  exclude  asthma.) 

•  History  of  any  of  the  following: 

-  Cough,  worse  particularly  at  night 

-  Recurrent  wheeze 

-  Recurrent  difficulty  in  breathing 

-  Recurrent  chest  tightness 

•  Reversible  airflow  limitation  and  diurnal  \ariation  as  mea- 
sured by  using  a  peak  flow  meter,  for  example: 

-  Peak  expiratory  flow  (PEF)  varies  209^  or  more  from 
PEF  measurement  on  arising  in  the  morning  (before  tak- 
ing an  inhaled  short-acting  /J-2  agonist)  to  PEF  mea- 
surement in  the  early  afternoon  (after  taking  an  inhaled 
short-acting  /3-2  agonist). 

•  Symptoms  occur  or  worsen  in  the  presence  of: 

-  Exercise 

-  Viral  infection 

-  Animals  with  fur  or  feathers 

-  House-dust  mites  (in  mattresses,  pillows,  upholstered 
furniture,  carpets) 

-  Mold 

-  Smoke  (tobacco,  wood) 

-  Pollen 

-  Changes  in  weather 

-  Strong  emotional  expression  (laughing  or  crying  hard) 

-  Airborne  chemicals  or  dusts 

-  Menses 

•  Symptoms  occur  or  worsen  at  night,  awakening  the  patient. 


♦Eczema,  hay  fever,  or  a  family  history'  of  asthma  or  atopic  diseases  are 
often  associated  with  asthma,  but  they  are  not  key  indicators. 
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Box  2.  Importance  of  Spirometry  in  Asthma  Diagnosis 

Objective  assessments  of  pulmonary  function  are  neces- 
sary for  the  diagnosis  of  asthma  because  medical  history  and 
physical  examination  are  not  reliable  means  of  excluding  other 
diagnoses  or  of  characterizing  the  status  of  lung  impairment. 
Although  physicians  generally  seem  able  to  identify  a  lung 
abnormality  as  obstructive  (Russell  et  al,  1986),  they  have  a 
poor  ability  to  assess  the  degree  of  airflow  obstruction  (Shim 
and  Williams.  1980)  or  to  predict  whether  the  obstruction  is 
reversible  (Russell  et  al.  1986). 

For  diagnostic  purposes,  spirometry  is  generally  recom- 
mended over  measurements  by  a  peak  flow  meter  in  the  clin- 
ician's office  because  there  is  wide  variability  even  in  the  best 
published  peak  expiratory  flow  reference  values.  Reference 
values  need  to  be  specific  to  each  brand  of  peak  flow  meter, 
and  such  normative  brand-specific  values  currently  are  not 
available  for  most  brands.  Peak  flow  meters  are  designed  as 
monitoring,  not  as  diagnostic,  tools  in  the  office  (see  Com- 
ponent 1 — Periodic  Assessment  and  Monitoring).  However, 
peak  flow  monitoring  can  establish  peak  flow  variability  and 
thus  aid  in  the  determination  of  asthma  severity  when  patients 
have  asthma  symptoms  and  normal  spirometry. 

Peali  Flow  Monitoring 

•  Patients  with  moderate-to-severe  persistent  asthma  should 
leam  how  to  monitor  their  peak  expiratory  flow  (PEF)  and 
have  a  peak  tlow  meter  at  home. 


Peak  flow  monitoring  during  exacerbations  of  asthma  is 
recommended  for  patients  with  moderate-to-severe  per- 
sistent asthma  to: 

-  Determine  severity  of  the  exacerbation 

-  Guide  therapeutic  decisions  (see  Component  3 — Man- 
aging Exacerbations  and  Figure  4-5*)  in  the  home,  clin- 
ician's office,  or  emergency  department 

Long-term  daily  peak  flow  monitoring  is  helpful  in  man- 
aging patients  with  moderate-to-severe  persistent  asthma 
to: 

-  Detect  early  changes  in  disease  stams  that  require  treat- 
ment 

-  Evaluate  responses  to  changes  in  therapy 

-  Provide  assessment  of  severity  for  patients  with  poor 
perception  of  airflow  obstruction 

-  Afford  a  quantitative  measure  of  impairment 

If  long-term  daily  peak  flow  monitoring  is  not  used,  a  short- 
term  (2-3  wk)  period  of  peak  flow  monitoring  is  recom- 
mended to: 

-  Evaluate  responses  to  changes  in  chronic  maintenance 
therapy 


•Editor's  Note:  The  figures,  excerpted  from  the  NAEPP  Report  II.  have 
been  rearranged  to  fit  the  RESPIRATORY  Care  format.  However,  the  orig- 
inal figure  numbers  have  been  maintained  for  reference  to  the  original 
document.  The  complete  document  is  available  via  the  internet  at: 
http://www.nhlbi.nih.gov/nhlbi/lung/aslhmayprof/asthgdln.htm 
or 
http://www.aarc.org 


Fig  1-3.      Classification  of  Asthma  Severity 


Critical  Features  Before  Treatment* 

Symptoms* 


Step  4 

Severe  Persistent 


Step  3 

Moderate  Persistent 


Step  2 

Mild  Persistent 

Step  1 

Mild  Intermittent 


Nighttime 
Symptoms 


Lung  Function 


Continual  symptoms  Frequent 

Limited  physical  activity 
Frequent  exacerbations 

Daily  symptoms  >  1/wk 

Daily  use  of  inhaled  short-acting  /3-2  agonist 
Exacerbations  affect  activity 
Exacerbations  >  2/wk;  may  last  days 

Symptoms  >  2/wk  but  <  1/d  >  2/mo 

Exacerbations  may  affect  activity 

Symptoms  <  2/wk  S  2/mo 

Asymptomatic  and  normal  PEF  between  exacerbations 
Exacerbations  brief  (from  a  few  hours  to  a  few  days); 
intensity  may  vary 


FEV|/PEF  <  60%  predicted 
PEF  variability  >30% 


FEVi/PEF  >  60%  -  <  80%  predicted 
PEF  variability  >30% 


FEVi/PEF  2  80%  predicted 

PEF  variability  20-30% 

FEVi/PEF  >  80%  predicted 
PEF  variability  <  20% 


•The  presence  of  one  of  the  features  of  severity  is  sufficient  to  place  a  patient  in  that  category.  An  individual  should  be  as.signed  to  the  most  severe  grade  in  which  any  fea  - 
lure  occurs.  The  characterislics  noted  in  this  figure  are  general  and  may  overlap  because  asthma  is  highly  variable.  Furthermore,  an  individual's  classification  may  change 
over  time. 

t  Patients  at  any  level  of  severity -can  have  mild,  moderate,  or  severe  exacerbations.  Some  patients  with  intermiltenl  asthma  experience  severe  and  life-Ihreatening  exacerba- 
tions separated  by  long  periods  of  normal  lung  function  and  no  symptoms. 
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-  Identify  temporal  relationship  between  changes  in  PEF 
and  exposure  to  environmental  or  occupational  irritants 
or  allergens;  it  may  be  necessary  to  record  PEF  4  or  more 
times  a  day  (Chan-Yeung.  1995) 

-  Establish  the  individual  patient's  personal  best  PEF 

•  The  Expert  Panel  does  not  recommend  long-term  daily  peak 
flow  monitoring  for  patients  with  mild  intermittent  or  mild 
persistent  asthma  unless  the  patient/family  and/or  clini- 
cian find  it  useful  in  guiding  therapeutic  decisions.  Any 
patient  who  develops  severe  exacerbations  may  benefit  from 
peak  tlow  monitoring. 

Limitations  of  long-term  peak  flow  monitoring  include: 

•  Difficulty  in  maintaining  adherence  to  monitoring  (Reeder 
et  al,  1990:  Chmelik  and  Doughty,  1994:  Malo  et  al.  1993), 
often  due  to  inconvenience,  lack  of  required  level  of  moti- 
vation, or  lack  of  a  specific  treatment  plan  based  on  PEF 

•  Potential  for  incorrect  readings  related  to  poor  technique, 
misinterpretation,  or  device  failure 

Control  of  Factors  Contributing  to  Asthma  Severity 

Key  Points 

•  Exposure  of  asthma  patients  to  irritants  or  allergens  to  which 
they  are  sensitive  has  been  shown  to  increase  asthma  symp- 
toms and  precipitate  asthma  exacerbations. 

•  For  at  least  those  patients  with  persistent  asthma  on  daily 
medications,  the  clinician  should: 

-  Identify  allergen  exposures 

-  Use  the  patient's  history  to  assess  sensitivity  to  seasonal 
allergens 

-  Use  skin  testing  or  in  vitro  testing  to  assess  sensitiv- 
ity to  perennial  indoor  allergens 

-  Assess  the  significance  of  positive  tests  in  context  of 
patients'  medical  history 

•  Patients  with  asthma  at  any  level  of  severity  should  avoid: 

-  Exposure  to  allergens  to  which  they  are  sensitive. 

-  Exposure  to  environmental  tobacco  smoke. 

-  Exertion  when  levels  of  air  pollution  are  high. 

-  Use  of  /3-blockers. 

-  Sulfite-containing  and  other  foods  to  which  they  are  sen- 
sitive. 

-  Aspirin  and  nonsteroidal  anti-inflammatory  drugs  if  they 
have  a  history  of  sensitivity:  if  they  have  severe  per- 
sistent asthma,  they  should  be  counseled  regarding  the 
potential  risk  attendant  with  use  of  these  drugs. 

•  Patients  should  be  treated  for  rhinitis,  sinusitis,  and  gas- 
troesophageal reflux,  if  present. 

•  Patients  with  persistent  asthma  should  he  given  an  annual 
intluenza  vaccine. 

Differences  From  1991  Expert  Panel  Report:  Guidelines 
for  the  Diagnosis  and  Management  of  Asthma 

•  Skin  testing  or  in  vitro  testing  is  now  specifically  rec- 


ommended for  at  least  those  patients  with  persistent  asthma 
exposed  to  perennial  indoor  allergens. 

•  The  use  of  aspirin  and  related  drugs  is  not  recommended 
for  patients  sensitive  to  aspirin  or  who  have  severe  per- 
sistent asthma,  whereas  in  the  1991  report  it  was  recom- 
mended that  all  asthma  patients  avoid  aspirin. 

•  Routine  use  of  chemicals  to  kill  house-dust  mites  and  dena- 
ture the  antigen  is  no  longer  recommended  as  a  control  mea- 
sure. 

•  The  discussion  of  tartrazine  sensitivity  in  the  1991  \ersion 
was  deleted. 

•  Annual  influenza  vaccinations  are  now  specifically  rec- 
ommended for  patients  with  persistent  asthma.  The  rec- 
ommendation to  consider  pneumococcal  vaccine  was 
deleted. 

Pharmacologic  Therapy:  The  Medications 

Overview  of  the  Medications 

Key  Points:  The  Medications 

Long-term-control  medications 

•  Corticosteroids:  Most  potent  and  effective  anti-inflam- 
matopy'  medication  currently  available.  Inhaled  form  is  used 
in  the  long-temi  conffol  of  asthma.  Systemic  corticosteroids 
are  often  used  to  gain  prompt  control  of  the  disease  when 
initiating  long-term  therapy. 

•  Cromolyn  sodium  and  nedocromil:  Mild-to-moderate 
anti-inflammatory  medications.  May  be  used  as  initial  choice 
for  long-term-control  therapy  for  children.  Can  also  be  used 
as  preventive  treatment  prior  to  exercise  or  unavoidable 
exposure  to  known  allergens. 

•  Long-acting  /3-2  agonists:  Long-acting  bronchodilator  used 
concomitantlN  with  anti-inflammatorv'  medications  for  long- 
term  control  of  symptoms,  especially  nocturnal  symptoms. 
Also  prevents  exercise-induced  bronchospasm  (EIB). 

•  Methylxanthines:  Sustained-release  theophylline  is  a  mild- 
to-moderate  bronchodilator  used  principalh  as  adjuvant 
to  inhaled  corticosteroids  for  prevention  of  nocmmal  asthma 
symptoms.  May  have  mild  anti-inflammatory  effect. 

•  Leukotriene  modifiers:  Zafirlukast,  a  leukotriene  recep- 
tor antagonist,  or  zileuton,  a  5-lipoxygenase  inhibitor,  may 
be  considered  an  alternative  therapy  to  low  doses  of  inhaled 
corticosteroids  or  cromolyn  or  nedocromil  for  patients  > 
1 2  years  of  age  with  mild  persistent  asthma,  although  fur- 
ther clinical  experience  and  study  are  needed  to  establish 
their  roles  in  asthma  therapy. 

Quick-relief  medications 

•  Short-acting  /J-2  agonists:  Therapv  of  choice  for  relief 
of  acute  symptoms  and  pre\ention  of  EIB. 

•  Anticholinergics:  Ipratropium  bromide  may  provide  some 
additive  benefit  to  inhaled  /J-2  agonists  in  severe  exac- 
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Fig  3-10.    Dosages  of  Drugs  for  Asthma  Exacerbations  in  Emergency  Medical  Care  or  Hospital 


Dosages 


Medications 


Adults 


Children 


Comments 


Inhaled  Short-Acting  /3-2  Agonists 


Albuterol 
Nebulizer  solution  (5  ma/niL) 


MDI  (90  meg/puff) 


2.5-5  mg  /20  min  for  3  doses, 
then  2.5-10  mg/1-4  hr  as  needed, 
or  10-15  mg/hr  continuously 
needed. 


4-8  puffs/20  min  up  to  4  hr. 
then  every  I  -4  hr  as  needed 


0.15  mg/kg  (minimum  dose  2.5 
mg)  every  20  min  for  3  doses, 
then  0.15-0.3  mg/kg  up  to  10 
mg/ 1  -4  hr  as  needed,  or  0.5  mg/ 
kg/hr  by  continuous  nebulization 

4-8  puffs/20  min  for  3  doses, 
then  every  1-4  hr  as  needed 


Only  selective  /3-2  agonists  are 
recommended.  For  optimal 
delivery,  dilute  aerosols  to 
minimum  of  4  mL  at  gas  flow  of 
6-8  L/niin 

As  effective  as  nebulized  therapy 
if  patient  is  able  to  coordinate 
inhalation  maneuver.  Use  spacer/ 
holding  chamber. 


Bitolterol 

Nebulizer  solution  (2  mg/mL) 


MDI  (370  meg/puff) 


See  albuterol  dose 


See  albuterol  dose 


See  albuterol  dose;  thought  to 
be  half  as  potent  as  albuterol  on 
a  mg  basis 

See  albuterol  dose 


Has  not  been  studied  in  severe 
asthma  exacerbations.  Do  not 
mix  with  other  drugs. 

Has  not  been  studied  in  severe 
asthma  exacerbations. 


Pirbuterol 
MDI  (200  meg/puff) 


See  albuterol  dose 


See  albuterol  dose;  thought  to  be 
one-half  as  potent  as  albuterol  on 
a  mg  basis. 


Has  not  been  studied  in  severe  asthma 
exacerbations. 


Systemic  (Injected)  j3-2  agonists 

Epinephrine 
1:1000(1  mg/mL) 

Terbutaline 
(1  mg/mL) 


0.3-0.5  mg/20  min  for  3  doses  sq        0.0 1  mg/kg  up  to  0.3-0.5  mg/20  No  proven  advantage  of  systemic 

min  for  3  doses  sq  therapy  over  aerosol. 

0.25  mg/20  min  for  3  doses  sq  0.01  mg/kg/20  min  for  3  doses  then  No  proven  advantage  of  systemic 

every  2-6  hr  as  needed  sq  therapy  over  aerosol. 


Anticholinergics 

Ipratropium  bromide 
Nebulizer  solution 
(0.25  mg/mL) 


MDI  (18  meg/puff) 


0.5  mg/30  min  for  3  doses  then 
every  2-4  hr  as  needed 


4-8  puffs  as  needed 


0.25  mg/20  min  for  3  do.ses. 
then  every  2  to  4  hr 


4-8  puffs  as  needed 


May  mix  in  same  nebulizer  with 
albuterol.  Should  not  be  used  as 
first-line  therapy;  should  be  added 
to  /3-2  agonist  therapy. 

Dose  delivered  from  MDI  is  low 
and  has  not  been  studied  in  asthma 
exacerbations. 


Corticosteroids 

Prednisone 

Methylprednisolone 

Prednisolone 


120-1 80  mg/d  in  3  or  4  divided 
doses  for  48  hr.  then  60-80  mg/d 
until  PEF  reaches  70%  of 
predicted  or  personal  best. 


I  mg/kg/6  hr  for  48  hr  then  1-2 
mg/kg/d  (maximum  =  60  mg/d) 
in  2  divided  doses  until  PEF  70% 
of  predicted  or  personal  best 


For  outpatient  "burst"  use  40-60  mg  in 
single  or  2  divided  doses  for  adults 
(children — 1-2  mg/kg/d.  maximum 
60  mg/d)  for  3-10  d. 


Note:  No  advantage  has  been  found  for  tiigher  dose  corticosteroids  in  severe  asthma  exacerbations,  nor  is  there  any  advantage  for  intravenous  administration  over  oral 
therapy  provided  gastrointestinal  transit  time  or  absorption  is  not  impaired.  Tlie  usual  regimen  is  to  continue  the  frequent  multiple  daih  dosing  until  the  patient  achieves  an 
FEVi  or  PEF  of  50Ti  of  predicted  or  personal  best  and  then  lower  the  dose  to  twice  daily.  This  usually  occurs  within  4S  hr.  Therapy  following  a  hospitalization  or  emergency 
department  visit  may  last  from  3- 1 0  days.  If  patients  are  then  started  on  inhaled  corticosteroids,  studies  indicate  there  is  no  need  to  taper  the  systemic  corticosteroid  dose.  If 
the  followup  systemic  corticosteroid  therapy  is  to  be  given  once  daily,  one  study  indicates  that  it  may  be  more  chnically  effective  to  give  the  dose  in  the  afternoon  at  3  PNt 
with  no  increase  in  adrenal  suppression  (Beam  et  al.  1992). 


RESPIRATORY  CARE  •  MAY  "97  VOL  42  NO  5 


503 


NAEPP  Report  II 


erbations.  May  be  an  alternative  bronchodilator  for  patients 
who  do  not  tolerate  inhaled  15-2  agonists. 
Systemic  corticosteroids:  Used  for  moderate-to-severe 
exacerbations  to  speed  recovery  and  prevent  recurrence 
of  exacerbations. 


Special  Issues  Regarding  Safety 


Short-Acting  Inhaled  /3-2  Agonists 

Key  Points: 

•  Short-acting  ji-l  agonists  are  the  most  effective  medica- 
tion for  relieving  acute  bronchospasm. 

•  Increasing  use  of  short-acting  ji-l  agonists  or  the  use  of 
more  than  1  canister  in  1  month  indicates  inadequate  con- 
trol of  asthma  and  the  need  for  initiating  or  intensifying 
anti-intlammatory  therapy. 

•  Regularly  scheduled,  daily  use  of  short-acting  j3-2  agonists 
is  generally  not  recommended. 


Long-Acting  Inhaled  P-2  Agonists 

Key  Points: 

•  Long-acting  (5-2  agonists  (salmeterol)  can  be  beneficial 
to  patients  when  added  to  inhaled  corticosteroid  therapy, 
especially  to  control  nighttime  symptoms  (Greening  et  al. 
1994;  Woolcock  et  al.  1996).  Daily  use  of  long-acting  /J-2 
agonists  should  generally  not  exceed  84  meg  (salmeterol; 
4  puffs). 

•  Salmeterol  is  not  to  be  used  for  treatment  of  acute  symp- 
toms or  exacerbations. 

•  Patient  education  regarding  correct  use  of  salmeterol  is  crit- 
ical. 

•  Patients  should  be  instructed  not  to  stop  anti-inflamma- 
tory therapy  while  taking  salmeterol  even  though  their  symp- 
toms may  significantly  improve. 


Inhaled  Corticosteroids 

Key  Points: 

•  Inhaled  corticosteroids  are  the  most  effective  long-term 
therapy  available  for  mild,  moderate,  or  severe  persistent 
asthma;  in  general,  inhaled  corticosteroids  are  well  tolerated 
and  safe  at  the  recommended  dosages. 

•  The  potential  but  small  risk  of  adverse  e\ents  from  the  use 
of  inhaled  corticosteroids  is  well  balanced  by  their  efficacy. 

•  To  reduce  the  potential  for  adverse  effects,  the  following 
measures  are  recommended: 

-   Administer  inhaled  corticosteroids  with  spacers/hold- 
ing chambers. 


Advise  patients  to  rinse  their  mouths  (rinse  and  spit) 
following  inhalation. 

Use  the  lowest  possible  dose  of  inhaled  corticosteroid 
to  maintain  control. 

To  maintain  control  of  asthma  (especially  for  noctur- 
nal symptoms),  consider  adding  a  long-acting  inhaled 
/J-2  agonist  to  a  low-to-medium  dose  of  inhaled  cor- 
ticosteroid rather  than  using  a  higher  dose  of  inhaled 
corticosteroid. 

For  children,  monitor  growth. 
For  postmenopausal  women,  consider  supplements  of 
calcium  (1,000  to  1,500  mg/d)  and  vitamin  D  (400 
units/d).  Estrogen  replacement  therapy,  where  appro- 
priate, may  be  considered  for  patients  on  doses  that 
exceed  1,000  meg  of  inhaled  corticosteroid  a  day. 


Pharmacologic  Therapy: 
Managing  Asthma  Long  Term 

Key  Recommendations  for  Managing  Asthma  Long  Term 

•  Persistent  asthma  is  most  effectively  controlled  with  daily 
long-term-control  medication,  specifically,  anti-inflam- 
matory therapy. 

•  A  stepwise  approach  to  pharmacologic  therapy  is  rec- 
ommended to  gain  and  maintain  control  of  asthma: 

-  The  amount  and  frequency  of  medication  is  dictated  by 
asthma  severity  and  directed  toward  suppression  of  air- 
way inflammation. 

-  Therapy  should  be  initiated  at  a  higher  level  than  the 
patient's  step  of  severity  at  the  onset  to  establish  prompt 
control  and  then  stepped  down. 

-  Continual  monitoring  is  essential  to  ensure  that  asthma 
control  is  achieved. 

-  Step-down  therapy  is  essential  to  identify  the  minimum 
medication  necessary  to  maintain  control. 

•  Regular  followup  visits  (at  1-  to  6-mo  inteiTals)  are  essen- 
tial to  ensure  that  control  is  maintained  and  the  appropriate 
step  down  in  therapy  is  considered. 

•  Therapeutic  strategies  should  be  considered  in  concert  with 
clinician-patient  partnership  strategies;  education  of  patients 
is  essential  for  achieving  optimal  pharmacologic  therapy. 

•  At  each  step,  patients  should  be  advised  to  avoid  or  con- 
trol allergens,  irritiints,  or  other  factors  tliat  make  the  patient's 
asthma  worse. 

•  Referral  to  an  asthma  specialist  for  consultation  or  co-man- 
agement of  the  patient  is  recommended  if  there  are  diffi- 
culties achieving  or  maintaining  ctmtrol  of  asthma  or  if  the 
patient  requires  Step  4  care  (see  Component  1 — Initial 
Assessment  and  Diagnosis).  Referral  may  be  considered 
if  the  patient  requires  Step  3  care.  For  infants  and  young 
children,  referral  is  recommended  if  the  patient  requires 
Step  3  or  4  care  and  should  be  considered  if  the  patient 
requires  Step  2  care. 
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Fig  3-3.      Aerosol  Deliven  Dexices 


Device/Drugs 


Population 


Optimal  Technique* 


Therapeutic  Issues 


Metered  dose  inhaler  (MDI)      >5  yr 
/3-2  agonists 
Corticosteroids 
Cromolyn  sodium  and 

nedocromil 
Anticholinergics 


Breath-actuated  MDI 
/3-2  agonists 


Dry  powder  inhaler  (DPI) 
/}-2  agonists 
Corticosteroids 


>5  yr 


>5yr 


Spacer/holding  chamber 


>4yr 

<  4  yr  with 
face  mask 


Nebulizer 
li-2  agonists 
Cromolyn 
Anticholinergics 
Corticosteroids 


<2 


yr 


Patients  of  any 
age  who  cannot 
use  MDI  with 
spacer/holding 
chamber  or 
spacer  and  face 
mask  (eg.  during 
exacerbations) 


Actuation  during  a  slow  (30  L/min  or 
3-5  s)  deep  inhalation,  followed  by  10-s 
breathholding. 

Under  laboratory  conditions,  open-mouth 
technique  (holding  MDI  2  in.  away  from 
open  mouth)  enhances  delis ery  to  the 
lung.  Hov\ever  it  has  not  consistently 
been  show  n  to  enhance  clinical  benefit 
compared  to  closed-mouth  technique 
(closing  lips  around  MDI  mouthpiece). 

Slow  (30  L/min  or  3-5  s)  inhalation 
followed  by  1 0-s  breathholding. 


Rapid  (60  L/min  or  1-2  si,  deep  inhalation 
Minimally  effectixe  inspiratory  flow  is 
de\  ice  dependent. 


Slow  (30  L/min  or  3-5  s)  inhalation  or  tidal 
breathing  immediately  following  actuation. 

Actuation  only  once  into  spacer/holding 
chamber  per  inhalation  (O'Callaghan  et  al 
1994).  If  face  mask  is  used,  allow  3-5 
inhalations  per  actuation  (Everard  et  al. 
1992). 


Slow  tidal  breathing  with  occasional  deep 
breaths.  Tightly  fitting  face  mask  for  those 
unable  to  use  mouthpiece 


Slow  inhalation  may  he  difficult.  Difficulty  with 
coordination  of  actuation  and  inhalation,  particularly 
in  young  children  and  elderly.  Patients  may 
incorrectly  stop  inhalation  at  actuation.  Deposition  of 
809f  of  actuated  dose  in  oropharynx.  Mouth  washing 
is  effective  in  reducina  s\stemic  absorption  (Selroos 
andHalme,  1991). 


Indicated  for  patients  unable  to  coordinate  inhalation 
and  actuation.  May  be  particularly  useful  in  elderly 
(Newman  et  al,  1991 ).  Slow  inhalation  ma>  be  diffi- 
cult and  patients  may  incorrectly  stop  inhalation  at 
actuation.  Requires  more  rapid  inspiration  to  activate 
than  is  optimal  for  deposition.  Cannot  be  used  with 
currently  available  spacer/holding  chamber  devices. 

Dose  lost  if  patient  exhales  through  device.  Delixery 
may  be  MDI  depending  on  device  and  technique.  Can 
be  used  in  children  4  yr  old,  but  effects  are  more  con- 
sistent with  children  >  5  (Pedersen  et  al.  1990;  Goren 
et  al.  1994;  Kemp  et  al.  1984;  Kesten  et  al.  1994). 
Most  appear  to  have  similar  delivery  efficiency  as 
MDI  either  with  or  without  spacer/holding  chamber, 
but  some  may  have  delivery  >  MDI  (eg.  Turbuhaler) 
(Thorssonet'al,  1994;  Agertoft  and  Pedersen.  1993; 
Kemp  et  al.  1989.  Melchor  et  al.  1993;  Vidgren  et  al. 
1983).  Mouth  washing  is  effective  in  reducing 
systemic  absorption  (Selroos  and  Halme.  1991 ). 

Easier  to  use  than  MDI  alone.  With  a  face  mask, 
enables  MDI  to  be  used  w  ith  small  children  ( Everard 
et  al.  1992;  Connett  et  al,  1993).  Simple  tubes  do  not 
obviate  coordinating  actuation  and  inhalation.  Bulky. 
Output  may  be  reduced  in  some  devices  after 
cleaning.  The  larger  volume  spacers/holding 
chambers  (>  600  cc)  may  increase  lung  delivery  over 
MDI  alone  in  patients  w  ith  poor  MDI  technique.  The 
effect  of  a  spacer/holding  chamber  output  from  an 
MDI  is  dependent  on  both  MDI  and  spacer  type,  thus 
data  from  one  combination  should  not  be  extrapolated 
to  all  others  (Ahrens  et  al.  1995;  Kim  et  al,  1987). 

Spacers/holding  chambers  decrease  oropharyngeal 
deposition  and  w  ill  reduce  potential  system 
absorption  of  inhaled  corticosteroid  preparations  that 
have  higher  oral  bioavailability  (Newman  et  al.  1984; 
Brown  et  al,  1990;  Lipworth,  i995;  Selroos  and 
Halme.  1991 1.  Spacers/holding  chambers  are 
recommended  for  all  patients  on  medium-to-high 
doses  of  inhaled  corticosteroids. 

May  be  as  effective  as  nebulizer  in  delivering  high 
doses  of /}-2  agonists  during  se\ere  exacerbations. 

Less  dependent  on  patient  coordination  or 
cooperation. 

Delivery  method  of  choice  for  cromolyn  in  children 
and  for  high-  dose  /J-2  agonists  and  anticholinergics  in 
moderate-to-severe  exacerbations  in  all  patients. 

Expensive;  time  consuming;  bulky:  output  is  device 
dependent  and  there  are  significant  intemebulizer  and 
intranebulizer  output  variances. 


*See  figure  4-2  for  description  of  .MDI  and  DPI  techniques 

Sources:  .^igertoft  and  Pedersen  199.^;  .^hrens  et  al.  1995.  Brown  et  al.  1990;  Conneii  el  al,  1993:  Higgins  et  al.  1987:  Crompion  and  Duncan  1989:  Everard  et  al.  1992: 
Fuglsang  and  Pedersen  1986:  Goren  el  ai.  1994:  Kent  el  al,  1989:  Kesien  el  al,  1994:  Kim  el  al,  1987:  Lip«onh  1995:  Melchor  el  al,  1993:  Newman  el  al,  1981.  1984.  1991: 
O'Callaghan  et  al,  1994;  Pedersen  el  al,  1990;  Pedersen  and  Mortensen  1990,  Prahl  and  Jenson  1987:  Rossing  el  al,  1980:  Ruggins  el  al,  1993:  Schecker  et  al,  1993;  Selroos 
andHalme  1991;  Selroos  etal.  1995;  Thorssonet  al,  1994;  Vidgren  et  al,  1983. 
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Special  Considerations  for  Managing  Asthma  in 
Different  Age  Groups 


Infants  and  Young  Children  (5  Years  of  Age  and 
Younger) 

Key  Recommendations: 

•  Diagnosing  asthma  in  infants  is  often  difficult,  yet  under- 
diagnosis  and  undertreatment  are  key  problems  in  this  age 
group.  Thus,  a  diagnostic  trial  of  inhaled  bronchodilators 
and  anti-inflammatory  medications  may  be  helpful. 

•  In  general,  infants  and  young  children  consistently  requir- 
ing symptomatic  treatment  more  than  2/week  should  be 
given  daily  anti-intlammatory  therapy. 

•  When  initiating  daily  anti-inflammatory  therapy,  a  trial  of 
cromolyn  or  nedocromil  is  often  given  due  to  the  safety 
profile  of  these  medications. 

•  Response  to  therapy  should  be  carefully  monitored.  Once 
control  of  asthma  symptoms  is  established  and  sustained, 
a  careful  step  down  in  therapy  should  be  attempted.  If  clear 
benefit  is  not  observed,  alternative  therapies  or  diagnoses 
should  be  considered. 

School-Age  Children  (Older  than  5  Years  of  Age)  and 
Adolescents 

Key  Recommendations: 

•  Pulmonary'  function  testing  should  use  appropriate  reference 
populations.  Adolescents  compare  better  to  childhood-  than 
to  adult-predicted  norms. 

•  When  initiating  daily  anti-inflammatory  therapy  for  mild- 
to-moderate  persistent  asthma,  a  trial  of  cromolyn  or 
nedocromil  is  often  given. 

•  Adolescents  (and  younger  children  as  appropriate)  should 
be  directly  involved  in  establishing  goals  for  therapy  and 
developing  their  asthma  management  plans. 

•  Active  participation  in  physical  activities,  exercise,  and 
sports  should  be  promoted. 

•  A  written  asthma  management  plan  should  be  prepared  for 
the  student's  school,  including  plans  to  ensure  reliable, 
prompt  access  to  medications. 


Older  Adults 

Key  Recommendations: 

•  Chronic  bronchitis/emphysema  may  coexist  with  asthma. 
A  trial  of  systemic  corticosteroids  will  determine  the  pres- 
ence of  reversibility  and  the  extent  of  therapeutic  benefit. 

•  Asthma  medications  may  aggravate  coexisting  medical  con- 
ditions (eg.  cardiac  disease,  osteoporosis);  adjustments  in 
the  medication  plan  may  need  to  be  made. 

•  Be  aware  of  increased  potential  for  adverse  drug/disease 
interaction  (eg.  aspirin.  /3-blockers). 

•  Review  of  patient  technique  in  using  medications  and 
devices  is  essential. 

Pharmacologic  Therapy: 
Managing  Exacerbations  of  Asthma 

Key  Points 

•  Early  treatment  of  asthma  exacerbations  is  the  best  strat- 
egy for  management.  Important  elements  of  early  treat- 
ment include: 

-  A  written  action  plan  to  guide  patient  self-management 
of  exacerbations  at  home,  especially  for  patients  with 
moderate-to-severe  persistent  asthma  and  any  patient 
with  a  history  of  severe  exacerbations 

-  Recognition  of  early  signs  of  worsening  asthma 

-  Appropriate  intensification  of  therapy 

-  Prompt  communication  between  patient  and  clinician 
about  any  serious  deterioration  in  symptoms  or  peak 
flow,  decreased  responsiveness  to  inhaled  /3-2  agonists, 
or  decreased  duration  of  effect 

•  Management  of  asthma  exacerbations  includes: 

-  Inhaled  p-2  agonist  to  provide  prompt  relief  of  airflow 
obstiTJCtion 

-  Systemic  corticosteroids,  for  moderate-to-severe  exac- 
erbations or  for  patients  who  fail  to  respond  promptly 
and  completely  to  an  inhaled  /J-2  agonist,  to  suppress 
and  reverse  airway  inflammation 

-  Oxygen  to  relieve  hypoxemia  for  moderate-to-severe 
exacerbations 

-  Monitoring  response  to  therapy  with  serial  measure- 
ments of  lung  function 
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Good  Response 

Mild  Exacerbation 

PEF  >  80%  predicted  or  personal  best 

No  wheezing  or  shortness  of  breath 

Response  to  (5-2  agonist  sustained  for  4 
hours 

•  May  continue  (3-2  agonist  every  3-4  hours 
for  24-48  hours 

•  For  patients  on  inhaled  corticosteroids,  double 
dose  for  7-10  days 


Contact  clinician  for  followup  instructions 


Assess  Severity 

Measure  PEF:  Value  <  50°o  personal  best 
or  predicted  suggests  severe 
exacerbation. 
Note  signs  and  symptoms:  Degrees  of  cough, 
breathlessness,  wheeze,  and  chest  tightness 
correlate  imperfectly  with  seventy  of  exacer- 
bation. Accessory  muscle  use  and  supra- 
sternal retractions  suggest  severe  exacerbation 


Initial  Treatment 

•  Inhaled  short-acting  (5-2  agonist  up  to  3 
treatments  of  2-4  puffs  by  MDI  at  20-minute 
intervals  or  single  nebulizer  treatment 


Incomplete  Response 

Moderate  Exacerbation 

PEF  50-80°o  predicted  or  personal  best 

Persistent  wheezing  and  shortness  of  breath 

•  Add  oral  corticosteroid 

•  Continue  (3-2  agonist 


Contact  clinician  urgently  (this  day)  for 
instructions 


Poor  Response 
Severe  Exacerbation 
PEF  <  50°o  predicted  or  personal  best 
Marked  wheezing  and  shortness  of  breath 

•  Add  oral  corticosteroid 

•  Repeat  p-2  agonist  immediately 

•  If  distress  is  severe  and  nonresponsive,  call 
your  doctor  and  proceed  to  emergency 
department;  consider  calling  ambulance 

or  9-1-1 


•  Proceed  to  emergency  department 


Fig,  3-8,  Management  of  asthma  exacerbations  through  home  treatments.  Patients  at  high  risk  of  asthma-related  death  should  receive 
immediate  clinical  attention  after  initial  treatment.  Additional  therapy  may  be  required. 
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Fig  3-9.      Classifying  Severity  of  Asihma  Exacerbations* 


Mild 


Moderate 


Severe 


Respiratory 
Arrest  Imminent 


Symptoms 

Breathlessness 


Talks  in 
Alertness 


While  walking 


Can  lie  down 
Sentences 
Mav  be  agitated 


While  talking  (infant- 
softer,  shorter  cry; 
difficulty  feeding) 

Prefers  sitting 
Phrases 
Usuallv  asitated 


While  at  rest  (infant- 
stops  feeding) 


Sits  upright 
Words 
Usually  agitated 


Drowsy  or  confused 


Signs 

Respiratory  rate* 

Use  of  accessory  muscles; 
suprasternal  retractions 

Wheeze 

Pulse/min* 
Pulsus  paradoxus 


Increased 
Usually  not 

Moderate,  often  only  end 
expiratory 

<  100 

Absent  <  10  mm  Hg 


Increased 
Commonly 

Loud;  throughout 
exhalation 

100-120 

May  be  present  10-25 
mm  Hg 


Often  >  .^O/min 
Usuallv 


Usually  loud;  throughout 
inhalation  and  exhalation 

>120 

Often  present  >25  mm 
Hg  (adult)  20-40  mm 
Hg  (child) 


Paradoxical  thoraco- 
abdominal movement 

.Absence  of  w  heeze 


Bradycardia 

.-Xbsence  suggests 
respiratory  muscle  fatigue 


Functional  Assessment 

PEP  '^c  predicted  or 
%  personal  best 


>  80% 


PjO;  (on  air) 

Normal  (test  not 

usually  necessary) 

and/or 

PaCO: 

<  42  mm  Hg  (test  not 

usually  necessary) 

SaO:^f  (on  air) 

>95'7f  (test  not 

at  sea  level 

usually  necessary) 

Approximately  50-80% 

>60mm  Hg  (test  not 
usually  necessary) 

<42  mm  Hg  (test  not 
usually  necessary) 

91-95% 


Hypercapnia  (hypoventilation)  develops  more  readily  in 
voung  children  than  in  adults  and  adolescents. 


<  50%  predicted  or  personal 
best  or  response  lasts  <  2  hr 

<  60  mm  Hg:  possible 
cyanosis 

>42  mm  Hg:  possible 
respiratory  failure  (see  text) 

<91% 


•Note:  The  presence  of  several  parameters,  but  not  necessarily  all.  indicates  the  general  classification  of  the  exacerbation.  Many  of  these  parameters  have  not  been  systemati- 
cally studied,  so  they  ser\e  only  as  general  guides. 

t  Guide  to  normal  rates  of  breathing  in  awake  children;  <  2  mo —  <  60/min.  2- 12  mo — <  50/min.  1-5  yr — <40/min.  6-8  yr — <  30/min. 
i  Guide  to  normal  pulse  rates  in  children:  2-12  mo — <  160/min.  l-2yr — <  120/min.  2-8  yr — <  110/min. 
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Initial  Assessment 

History,  physical  examination  (auscultation,  use  of  accessory  muscles,  heart  rate, 
respiratory  rate),  PEF  or  FEVi,  oxygen  saturation  and  other  tests  as  indicated 


FEVi  or  PEF  >  50% 

Inhaled  (3-2  agonist  by  metered  dose  inhaler 
or  nebulizer,  up  to  3  doses  in  first  hr 
Oxygen  to  achieve  O2  saturation  >  90°b 
Oral  systemic  corticosteroids  if  no  immediate 
response  or  if  patient  recently  took  oral 
systemic  corticosteroid 


FEVi  or  PEF  <  50°o 
(Severe  Exacerbation) 

'  Inhaled  high-dose  (i-2  agonist  and  anti- 
cholinergic by  nebulization  every  20  mm  1 
continuously  for  1  hr 

■  Oxygen  to  achieve  O2  saturation  >  90% 

'  Oral  systemic  corticosteroid 


Impending  or  Actual 
Respiratory  Arrest 

Intubation  and  mechanical  ventilation  with 

100°oO2 

Nebulized  p-2  agonist  and  anticholinergic 
Intravenous  corticosteroid 


Repeat  Assessment 
Symptoms,  physical  examination,  PEF,  O2  saturation,  other  tests  as  needed 


Admit  to  Hospital  Intensive  Care 


Moderate  Exacerbation 

FEVi  or  PEF  50-80%  predicted/personal  best 
Physical  exam:  moderate  symptoms 

•  Inhaled  short-acting  |3-2  agonist  every  60  mm 

•  Systemic  corticosteroid  or  increased  dose  of  inhaled  corticosteroid 

•  Continue  treatment  1-3  hr,  provided  there  is  improvement 


Severe  Exacerbation 

FEVi  or  PEF  <  50%  predicted/personal  best 

Physical  exam:  severe  symptoms  at  rest,  accessory  muscle  use, 

chest  retraction 

History:  high-nsk  patient 

No  improvement  after  initial  treatment 

•  Inhaled  short-acting  p-2  agonist,  hourly  or  continuous  +  inhaled 
anticholinergic 

•  Oxygen 

•  Systemic  corticosteroid 


Good  Response 

FEV,  or  PEF  >  70% 

Response  sustained  60  mm  after  last  treatment 

No  distress 

Physical  exam:  normal 


Disctiarge  Home 

Continue  treatment  with  inhaled  p-2  agonist 
Continue  course  of  oral  systemic  corticosteroid 
Patient  education 

-  Review  medicine  use 

-  Review/initiate  action  plan 

-  Recommend  close  medical  followup 


Incomplete  Response 

FEV,  or  PEF  >  50%  but  <  70°' 
Mild-to-moderate  symptoms 


Individualized  decision  re:  hospitalization 


Admit  to  Hospital  Ward 

•  Inhaled  p-2  agonist  -1-  inhaled  anticholinergic 

•  Systemic  (oral  or  intravenous)  corticosteroid 

•  Oxygen 

•  Monitor  FEV,  or  PEF,  O2  saturation,  pulse 


Improve 


Discharge  Home 

Continue  treatment  with  inhaled  p-2  agonist 
Continue  course  of  oral  systemic  corticosteroid 
Patient  education 
-Review  medicine  use 
-Review/initiate  action  plan 
-Recommend  close  medical  followup 


Poor  Response 

FEV,  or  PEF  <  50% 

PCO2  -  42  mm  Hg 

Physical  exam:  symptoms  severe,  drowsiness, 

confusion 


Admit  to  Hospital  Intensive  Care 

Inhaled  p-2  agonist  hourly  or  continuously  -1- 

inhaled  anticholinergic 

Intravenous  corticosteroid 

Oxygen 

Possible  intubation  &  mechanical  ventilation 


Fig,  3-1 1 .  Management  of  asthma  exacerbations:  emergency  department  and  hospital-based  care. 
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Fig  3-12.    Hospital  Discharge  Checklist  for  Patients  with  Asthma  Exacerbations 


Intervention 


Dose/Timing 


Education/Advice 


MD/RN  Initials 


Inhaled  medications 

(MDl  +  spacer/holding  chamber 

/3-2  agonist 

Corticosteroids 

Oral  medications 

Peak  flow  meter 
FoUowup  visit 
Action  plan 


Select  agent,  dose,  and  frequency 
(eg.  albuterol) 

2-6  puffs  q  3-4  hr  prn 

Medium  dose 

Select  agent,  dose,  and  frequency 
(eg.  prednisone  20  mg  bid  for  3- 10  d) 

Measure  AM  and  I'M  PEF  and  record 
best  of  3  tries  each  time 


Make  appointment  for  followup  care 
with  primary  clinician  or  asthma 
specialist 

Before  or  at  discharge 


Teach  purpose 
Teach  technique 

Emphasize  need  for  spacer/holding  chamber 

Check  patient  technique 

Teach  purpose 
Teach  side  effects 

Teach  purpose 
Teach  technique 
Distribute  peak-flow  diary 

Advise  patient  (or  caregiver)  of  date,  lime, 
and  location  of  appointment  within  7  d  of 
hospital  discharge 

Instruct  patient  (or  caregiver)  on  simple  plan 
for  actions  to  be  taken  when  symptoms, 
signs,  and  PEF  values  suggest  recurrent 
airflow  obstruction 


The  complete  NAEPP  Report  II  document 
is  available  via  the  internet  at: 

http://www.nhlbi.nih.gov/nhlbi/lung/asthma/prof/asthgdln.htnn 

or 
http://www.aarc.org 


See  the  Notices  Section  in  this  issue  for 
listings  of  other  Helpful  Web  Sites 
of  interest  to  medical  professionals 


^^d2^ 
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Patient  Satisfaction  Is  an  Indicator  of  Quality  of  Care 


Introduction 

There  are  those  who  would  make  a  case  for  the  premise 
that  the  only  thing  that  matters  to  society  in  heahh  care  today 
is  decreased  mortahty  associated  with  an  acceptable  quality 
of  life  at  a  price  we  can  afford.  Dedicated  clinicians  may  quickly 
label  that  premise  as  overly  simplistic  and  wonder  and  wouy 
about  assuring  (and  monitoring  and  measuring)  quality  of  care 
in  the  face  of  cost-saving  and  restructuring  frenzy.  More  and 
more  we,  as  health  care  providers,  are  made  aware  of  the  human 
factors  that  affect  the  quality  of  the  care  that  we  deliver  and 
one  of  those  factors  is  the  importance  of  patient  and  family 
perceptions — patient  satisfaction,  if  you  will. 

We  do  not  know  exactly  what  our  health  care  system  will 
look  like  in  the  future;  but,  whatever  the  financial  structure 
and  care  delivery  model,  one  aspect  is  already  clear:  quality 
of  care  will  no  longer  be  taken  for  granted.  All  providers  will 
be  required  to  monitor  and  improve  it. 

Quality  of  Care 

Demands  of  Proof  of  Quality 

The  demand  for  proof  of  quality  is  already  growing.  The 
Health  Care  Financing  Administration  (HCFA)  has  been  mak- 
ing mortality  figures  public  for  several  years.  Some  states 
are  now  making  additional  hospital  outcome  and  care-related 
statistics  available  to  the  public.  Business  coalitions  with 
regional  health  care  purchasing  clout  are  forcing  providers 
to  reveal  similar  data.  In  addition,  the  Joint  Commission  for 
Accreditation  of  Healthcare  Organizations  (JCAHO)  has  been 
disseminating  previously  sacrosanct  infonnation  on  individual 
hospital  standards  of  performance.' 

Many  health  care  reform  advocates  place  great  impor- 
tance on  providing  comparative  health  care  quality  infor- 
mation to  the  public,  both  to  help  create  better  informed  con- 
sumers and  purchasers  and  to  make  providers  more  attentive 


to  quality  improvement  and  customer  satisfaction.  Health 
care  report  cards,  including  customer  satisfaction  results, 
will  provide  comparative  information  intended  to  help  the 
consumer  make  various  types  of  health  care  related  choices, 
particularly  choice  of  health  care  plan  or  hospital.-  Report 
card  advocates  say  that  consumers  and  businesses  purchasing 
health  care  are  demanding  information  on  quality  and  per- 
formance measures.' 

JCAHO  requires  health  care  organizations  to  monitor 
patient  satisfaction  as  an  indicator  of  the  quality  of  care  and 
to  guide  quality  improvement.  The  specific  JCAHO  stan- 
dard"* states  that  the  assessment  of  how  well  processes  are 
designed  and  how  well  they  operate  must  include  information 
from  patients,  families,  staff  members,  and  others.  This  in- 
cludes their  needs  and  expectations,  perceptions  of  how  the 
hospital  could  improve  and  perceptions  of  how  well  the  hos- 
pital perfomis  relative  to  the  dimensions  of  performance.  The 
hospital  may  collect  this  information  in  several  ways.  Sat- 
isfaction surveys,  staff  suggestion  boxes,  and  regularly  .sched- 
uled meetings  with  patients,  families,  payors,  and  staff  pro- 
vide opportunities  to  gain  input  on  performance  and 
opportunities  for  improvement.'' 

Leaders  in  other  industries — hotels,  airlines,  express  deliv- 
ery couriers,  and  other  service  businesses — have  long  rec- 
ognized that  quality  and  satisfaction  were  not  only  com- 
mendable but  also  essential  for  success.  In  health  care,  this 
notion  has  been  embraced  and  given  greater  emphasis  only 
in  recent  years. 

The  Relationship  between  Satisfaction  &  Quality 

Several  factors  have  prompted  renewed  interest  in  the  rela- 
tionship between  patient  satisfaction  and  health  care  qual- 
ity: a  re-emergence  of  interest  in  the  basic  subject  of  qual- 
ity, an  increase  in  the  attention  being  paid  to  outcome  and 
"clinical  indicators,""  implementation  of  the  concepts  of  Total 
Quality  Management  (TQM)  and  Continuous  Qualitv  (m- 
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provement  (CQI),  and  greater  recognition  tliat  patient  sat- 
isfaction is  an  important  measure  of  health  "'system"  per- 
formance and  outcome.  There  is  a  growing  consensus  among 
patients  and  their  famiUes,  health  professionals,  local,  state 
and  federal  regulators,  and  national  accreditation  organizations, 
that  satisfaction  with  care  may  be  one  of  our  most  important 
measures  of  quality  health  care.-^  Patient  satisfaction  can  he 
divided  into  several  major  categories:  ( 1 )  satisfaction  with 
the  care  experience,  (ie.  process  of  delivery),  (2)  satisfaction 
with  the  health  benefit  derived  from  the  care  experience  (ie. 
outcome),  (3)  overall  sentiments  of  satisfaction  with  the  total 
care  experience,  and  (4)  personal  cost-benefit  analysis  of  the 
goodness  of  process  and  outcomes.  Factors  in  any  of  these 
categories  may  contribute  to  future  behaviors  (eg,  return  use, 
recommendations).'-^  Satisfaction  not  only  leads  patients  to 
continue  using  the  health  care  services  but  also  decreases  the 
incidence  of  malpractice  suits.*"  Survey  instruments  must  pro- 
vide specific  information  on  what  customers  need  in  order 
to  chart  process  improvement  plans  and  meet  the  goals  of 
TQM  and  CQI. 

According  to  interviews  with  patients  who  had  undergone 
bypass  surgery  at  the  University  of  Wisconsin  Hospitals,  Madi- 
son, the  most  common  comment  was  that  patients  were  sur- 
prised to  wake  up  on  a  ventilator.  "The  feeling  of  panic  that 
patients  expressed  about  that  experience  was  treinendous." 
They  said  that  "no  one  had  ever  told  them  to  expect  that."' 
Another  study  suggested  that  the  quality  of  medical  care  for 
patients  with  asthma  or  COPD  can  be  improved  by  adjust- 
ing provided  care  to  the  needs  expressed  by  patients.^  Patients 
who  are  ill  are  extremely  concerned  about  how  quickly  staff 
respond  to  their  needs.  Consumers  inake  judgments  about  qual- 
ity based  on  variables  they  can  appraise:  courtesy,  respon- 
siveness, attentiveness,  and  perceived  competence  of  staff.'' 
Clinical  medicine  is  built  upon  an  interaction  between  per- 
sons seeking  assistance  (ie,  patients)  and  persons  offering  assis- 
tance— physicians  and  other  members  of  the  health  care  team. 
Educational  programs  have  increasingly  focused  on  devel- 
oping and  assessing  medical  students  and  residents"  patient- 
interaction  skills.'" 

The  Importance  of  Perception 

Service  quality  perceptions  in  hospitals  can  he  improx  cd 
through  improving  communication  between  patients  and 
providers.  The  literature  suggests  that  a  primaiT  positioning 
strategy  used  to  attain  a  sustainable  competitive  advantage 
for  sei-vice  organizations,  such  as  those  in  the  health  care  indus- 
try, is  through  the  provision  of  best-in-the-vvorld  service  qual- 
ity and  customer  satisfaction  in  the  minds  of  consumers." 
Whether  the  business  is  a  restaurant  or  health  care  organi- 
zation, one  cannot  do  business  without  knowing  the  feelings 
of  the  customer. 

Patients  judge  the  quality  of  care  from  their  perspective. 
To  achieve  an  image  of  quality,  health  care  executixes  must 


commit  to  and  effectively  manage  customer  perceptions  as 
well  as  clinical  quality.  Although  one  might  argue  that  pa- 
tients are  incapable  of  judging  the  quality  of  their  care  and, 
perhaps,  don't  know  'what  is  good  for  them,"  patients  are 
either  satisfied  or  they  are  not.  Patient  satisfaction  is  more 
than  an  indicator,  it  is  also  a  component  of  care.  When 
patients  are  satisfied,  a  host  of  additional  factors  impact  on 
care,  including:  enhancement  of  trust  leading  to  greater  com- 
pliance, increased  tolerance  of  uncomfortable  or  frightening 
interactions,  lessening  of  stress,  and  increased  tolerance  of 
delays.  Satisfied  patients  will  have  enhanced  healing  and 
treatment  effectiveness,  complain  less,  be  more  likely  to 
return,  and  be  less  likely  to  initiate  lawsuits.'  '-  Attention 
to  patient  satisfaction  is  good  business  and,  simply,  the  'right 
thing"  to  do. 

This  is  the  new  age  of  health  care  consumerism.  Re- 
searchers continue  to  collect  outcome  data  and  launch  sweep- 
ing surveys  in  the  less  tangible  area  of  consumer  satisfac- 
tion." Marketing-based  consumer  research  has  traditionally 
emphasized  customer  satisfaction  as  a  dominant  concern  in 
the  period  immediately  follow  ing  the  purchase  of  goods  or 
services.  The  emerging  health  services  literature  suggests 
this  orientation  is  particularly  prevalent  in  today's  health 
care  environment.'"" 

Patients  and  potential  patients  (ie.  family  and  friends)  har- 
bor perceptions  about  an  institution,  its  various  services,  and 
its  workers.  These  perceptions  drive  patients"  decisions  to 
select,  use.  and  return  to  the  institution.'^  Satisfaction  sur- 
veys used  in  health  care  organizations  typically  focus  on  the 
reactions  of  patients  to  the  care  they  have  received,  ignor- 
ing the  role  of  family  and  friends  as  influences  and  poten- 
tial consumers  of  the  service  themselves.  We  believe  that  this 
is  a  mistake  because  dissatisfaction  among  a  patient's  fam- 
ily and  friends  can  present  serious  consequences  for  a  health 
ciue  organization  through  the  loss  of  future  business.  In  a  study 
conducted  over  a  6-year  period,  hospital  inpatients  gave  higher 
satisfaction  ratings  for  their  medical  care  and  services  than 
did  their  family  members  and  friends.  TTie  returns  for  decreas- 
ing negative  word-of-mouth  effects  can  range  from  $6,000 
to  $400,000.'" 

Today,  the  issue  of  quality  is  on  the  agenda  of  every  hos- 
pital and  health  care  provider  in  the  country.  Customer  per- 
ceptions about  the  quality  of  an  organization  can  mean  the 
difference  between  success  and  failure  of  the  organization. 
Health  care  executi\  es  today  cannot  afford  to  ignore  customer 
perceptions.  From  the  customer's  perspective,  satisfaction 
with  the  hospital  experience  is  highly  correlated  with  qual- 
ilv  of  care. '^  The  single  most  important  action  hospital  exec- 
utives can  take  to  maintain  quality  from  the  patient"s  per- 
spective is  to  deliver  a  satisfactory  experience.  In  other  words, 
meet,  and  better  yet.  exceed  the  customer's  expectations.  The 
concern  show  n  for  patients  well-being  will  be  the  single  most 
important  issue  on  which  hospitals'  overall  quality  of  care 
will  be  judged."' 
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What  Sinai  Has  Done 

Sinai  Hospital  is  a  598-bed.  not-for-profit,  acute  care  hos- 
pital, which  is  now  a  part  of  the  Detroit  Medical  Center,  an 
integrated  academic  health  facility  affiliated  with  Wayne  State 
Medical  School,  the  third  largest  medical  school  in  the  U.S. 
Respiratory  care  services  are  provided  hospitalwide  by  56 
members,  including  39  registered  therapists.  9  CRTT,  reg- 
istry-eligible therapists.  1  CRTT.  and  3  credential-eligible 
practitioners.  Therapists  interact  with  patients,  families,  and 
health  care  personnel  in  the  emergency  department,  the  crit- 
ical care  units  including  a  neonatal  unit,  the  pulmonary/ven- 
tilator-dependent patient  unit,  general  care  units,  the  pulmonale 
function  laboratorv .  and  the  out-patient  cystic  fibrosis  clinic. 

Although  we  realize  that  assuring  patient  satisfaction  is 
only  one  aspect  of  TQM  and  CQI.  Sinai  Respiratoiy  Care  Ser- 
vices has  been  surveying  patient  satisfaction  with  respiratory 
care  services  for  more  than  10  years.  The  instrument  in  cur- 
rent use  (Fig.  1 )  incorporates  7  points,  a  Likert-type  rating 


scale,  and  space  for  narrative  comments.  Patients  are  asked 
to  rate  their  level  of  satisfaction  regarding:  RCP  greeting  and 
introduction,  courtesy,  professional  appeiu'ance.  technical  skill, 
and  explanations  about  therapy  and  timeliness.  In  addition, 
patients  are  asked  to  rate  the  overall  quality  of  respiratory  care 
services.  During  the  early  years  of  use.  the  surveys  were  dis- 
tributed to  inpatients  by  staff  therapists  (sometimes  reluctantly) 
and  collected  by  them  prior  to  patient  discharge.  The  rate  of 
reaim  of  surveys  was  low.  and  we  belie\  ed  that  responses  were 
not  as  candid  and  forthright  as  they  might  have  been  had  the 
surveys  been  returned  anonymously  by  mail. 

Although  "response  selectivity"  may  be  an  issue  in  mailed 
surveys  (ie.  individuals  with  little  writing  ability  and  those 
who  have  no  interest  in  the  subject  may  not  respond)  and 
response  rates  are  usually  higher  with  telephone  surveys,"* 
we  have  come  to  believe  that  mailed  questionnaires  gener- 
ate a  wider  range  of  responses  and  minimize  the  "acquies- 
cence bias"  that  personal  and  telephone  intei-views  tend  to  elicit. 
Self-administered  questionnaires  ai'e  generally  cheaper,  but 


SINAI   HOSPITAL 


RESPIRATORY  CARE  SERVICES 
PATIENT  SATISFACTION  SURVEY 

Reminder  Please  complete  this  survey  \1  you,  or  a  newborn  baby,  received 
Respiratory  Care  services  such  as,  breathing  treatments,  oxygen  therapy,  and/or 
ventilator  care 


Please  circle  the  number  that  best  represents  your  leeling 


Very 
Poor 


Poor 
2 


Fair 
3 


Very 
Good 
5 


1  Respiratory  Care  Services  practitioners'  greetings  and  iniroductions 

12  3  4  5 

2  Counesy  of  Respiratory  Care  Services  practitioners 

12  3  4  5 

3.    Professional  appearance  ot  Respiratory  Care  Services  practitioners 


4  Technical  skill  ol  Respiratory  Care  Services  practitioners 

12  3  4  5 

5  Explanations  you  received  about  youf  respiratory  therapy 

12  3  4  5 

6  Timeliness  ot  treatments /therapy 

12  3  4  5 

7  Overall  quality  ot  Respiratory  Care  Services 

12  3  4  5 

Comments  and  suggestions  {Please  describe  any  good  or  bad  experience.) 


Your  name'  (optional)  _ 

Date  ot  discharge? 

Room  number? 


J'c 


sinai 


Fig.  1 .  Patient  satisfaction  survey  distributed 
for  Respiratory  Care  Services  at  Sinai  Hos- 
pital. Detroit,  MIctiigan. 
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also  may  be  more  appropriate  for  dealing  with  especially  sen- 
sitive issues,  if  the  survey  offers  anonymity."* 

When  the  hospital  employed  a  national  tlrm  (Press.  Ganey 
Associates  Inc.  South  Bend  IN)  to  survey  and  analyze  cus- 
tomer satisfaction  hospitalwide.  Respiratory  Care  Services 
was,  of  course,  included. 

Press-Ganey's  service  to  its  clients  includes  the  survey 
instrument  and  quarterly  reports  in  which  the  results  of  site 
data  examination  across  lime  are  compared  to  a  national 
database.'''  This  comparison  allows  clients  to  target  aspects 
of  the  care  process  that  need  improvement  by  comparison  and 
benchniiirking  with  a  national  peer  group.-"  The  so-called  face 
and  predictive  validity  of  Press-Ganey  data  are  supported  by 
published  research.-'"*  We  believe  that  using  an  outside  ven- 
dor enhances  data  quality  and  credibility. 

However,  the  Press-Ganey  survey  includes  only  one  ques- 
tion specific  to  respiratory  care  (Fig.  2).  and  we  wanted  more 
feedback  than  answers  to  the  single  question  afforded.  For- 
tunately for  our  department,  we  are  able  to  have  our  specific 
instalment  included  with  the  hospitalwide  services  instrument 
when  it  is  mailed.  We  now  have  the  advantages  of  a  mailed, 
anonymous  survey  with  recordkeeping  and  data  analysis  by 
a  reputable  firm.  Results  of  our  patient  satisfaction  surveys 
are  compiled,  presented  to  the  department  each  month  (Fig. 
3)  and  quarterly,  and  integrated  into  the  department  qual- 
ity/performance improvement  plan. 

For  a  2()-month  sampling  period  (January  1993-August 
1994)  during  which  respiratoi^  care  staff  members  distributed 
and  collected  surveys,  38 1  surveys  were  returned  for  an  aver- 
age of  1 9/month.  For  the  first  1 6  months  of  mailed  surveys 
(September  1994-December  199.'i),  852  surveys  were  returned 
for  an  average  of  53/month — an  increase  in  surveys/month 
of  179%. 

In  Conclusion 

Our  business  is  health  care  and  health  care  in  this  coun- 
try is  in  institutional  tninsition.-'  Quality  is  sometimes  defined 
as  doing  things  right,  on  time,  the  first  time,  and  meeting 
patients"  needs  and  expectations.  Compliments  from  patients 
are  good  and  may  signal  areas  of  strong  performance.  Com- 
plaints point  out  areas  and  aspects  of  care  that  need  improve- 
ment. To  improve  quality,  managers  and  practitioners  must 
view  performance  deficits  as  opportunities  for  improvement. 
Using  the  assessment  of  satisfaction  and  patient  experience 
as  an  indicator  of  quality  of  care  is  imporiani.  The  current 
literature  is  rich  with  excellent  ideas  aboLii  how  satisfaction 
and  quality  of  ciuv  can  be  joined.  We  have  found  that  oLir  sur- 
vey results  provide  valuable  feedback  to  the  department  as 
a  monitor  of  customer  satisfaction  and  identifies  opportunities 
for  impnnement.  It  has  been  our  experience  that  mailing 
patient  satisfaction  surveys  significantly  increases  suney  retum 
over  RCP  distribution.  We  believe  that  benchmark  goals  for 
patient  satisfaction  ratings  should  be  established  and  incor- 


Please  circle  the  number  that  best 
represents  your  feeling. 


very  Very 

Poor      Poor      Fair    Good     Good 

12  3         4  5 


10,  Nuclear  Medicine     12         3         4  5 

1 1 .  Pharmacists/Pharmacy 

12         3         4  5 

12   Recovery  Room  staff  (if  you  had  surgery) 

12         3         4  5 

13.  Respiratory  Care  Services 

12  3         4  5 

(If  you  received  Respiratory  Care  during  your  stay, 
please  complete  the  enclosed  sheet  and  fold  it 
inside  the  main  survey  when  you  return  it  ) 
Comments  (describe  good  or  bad  experience): 


1.  VISITORS  AND  FAMILY 

1       Courtesy  of  the  people  at  the  information  desk 

12         3         4  5 

2,      Valet  Parking  12  3         4  5 

3  Security  12  3         4  5 

4  Adequacy  of  visiting  hours 

12  3         4 


5      Courtesy  of  telephone  operators 

12         3         4 


6  Adequacy  of  signs  in  hospital 

12         3         4 

7  Accommodations  and  comfort  for  visitors 

12         3         4  5 

8  Nursing  attitudes  toward  your  visitors 

12        3         4  5 

9  Information  given  your  family  about  your 
condition  and  treatment 

12        3         4  5 

10  Visitor's  rating  of  the  hospital  cafeteria/coffee 
shop 

12        3         4  5 

Comments  (describe  good  or  bad  experience) 


Fig.  2.  Excerpt  from  hospitalwide  patient  satisfaction  survey 
(Coyright  Press,  Ganey  Associates  Inc,  reprinted  witfi  permission). 
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Sinai  Hospital 


Survey:  Respiratory  Care  Services/Pt.  Satisfaction  Survey 
Covers  Surveys:  From  2/01/96  to  2/29/96 
No.  of  Questionnaires:  27 


Division:  All 
Location:  All 


Questions 


1.   Greetings  and  Introductions     Percent 

Number 


2.   Courtesy  of  Practitioners  Percent 

Number 


3.   Professional  Appearance         Percent 

Number 


Responses 

Very  Poor     Poor  Fair         Good    Very  Good 


4.   Tectinical  Skil 


Percent 
Number 


5.    Explanations  about  Tfierapy     Percent 

Number 


6.   Timeliness  of  Treatments         Percent 

Number 


7.    Overall  Quality 


Percent 
Number 


3.7 

1 

18.5 
5 

77.8 
21 

Weighted  Score 
Total  Responses 
Standard  Deviation 

4.74 

27 

2.5338 

26.9 

7 

73.1 
19 

Weighted  Score 
Total  Responses 
Standard  Deviation 

4.73 

26 

2,5004 

25.9 
7 

74.1 
20 

Weighted  Score 
Total  Responses 
Standard  Deviation 

4,74 

27 

2.5192 

3.8 
1 

15.4 
4 

80.8 

21 

Weighted  Score 
Total  Responses 
Standard  Deviation 

4.77 

26 

2.5888 

4.2 

1 

16.7 
4 

79.2 
19 

Weighted  Score 
Total  Responses 
Standard  Deviation 

4.75 

24 

2.5536 

4.2 
1 

20,8 
5 

75.0 
18 

Weighted  Score 
Total  Responses 
Standard  Deviation 

4.71 

24 

2.4776 

23.1 
6 

76.9 
20 

Weighted  Score 
Total  Responses 
Standard  Deviation 

4.77 

26 

2.5739 

Average  Score  for  Section 


4.74 


Room  # 

Patient  Comments 

7409 

Respiratory  was  very  good  and  satisfactory. 

Everything  was  fine.  My  stay  was  good,  for  me  and  to  me. 

3110 

Had  two  practitioners  come  by  my  room.  First  person  came  too  soon  after  surgery — my  husband 
knew  the  procedure.  Couple  days  later,  a  second  practitioner  did  come  and  reassure  me  of 
procedure  and  was  aware  first  visit  may  need  follow  up.  Very  helpful. 

1122 

They  were  very  informative  about  what  was  happening  and  what  they  were  doing  at  the  time. 

3822 

The  hospital  is  very  nice  and  canng. 

7426 

Very  professional. 

^sinai 

Fig.  3.  Sample  of  monthly  patient  satisfaction  report  compiled  by  Sinai  Hospital  Patient  Representative  Department. 
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porated  into  departmental  performance  improvement  and 
appraisal  programs. 
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Drug 
Capsule 


Post-Myocardial  Infarction  Drugs:  Respiratory  Implications 

Hugh  S  Mathewson  MD  and  Judith  A  Mathewson  MS  RRT 


Acute  myocardial  infarction  (MI)  is 
the  chief  cause  of  death  in  the  United 
States  and  in  most  developed  countries.' 
Although  primar>'  prevention  and  treat- 
ment- have  steadily  improved,  the  annual 
incidence  in  this  country'  still  approaches 
500,000  cases.  Almost  half  of  all  vic- 
tims die  before  they  reach  the  hospital, 
about  7-15%  die  during  hospitalization, 
and  another  7-159f  die  during  the  fol- 
lowing year.'  With  the  aging  population, 
MI  has  become  a  public  health  problem 
of  increasing  magnitude. 

For  the  survivors  of  MI,  a  primary 
concern  is  prevention  of  a  subsequent 
episode.  Numerous  studies  have  shown 
that  adjunctive  drug  therapy,  particularly 
with  /^-adrenergic  blocking  agents  and 
angiotensin  converting  enzyme  (ACE) 
inhibitors,  is  effective  in  preventing 
recurrent  MI."*  Another  important  con- 
sideration is  prevention  of  sudden  death 
from  cardiac  dysrh>'thmia.  If  there  is  per- 
sistent ventricular  irritability  following 
infarction,  a  continuous  antiarrhythmic 
drug  regimen  is  indicated. 

Rapidly  growing  numbers  of  patients, 
especially  middle-aged  men  who  have 
an  MI  history,  are  taking  maintenance 


Dr  Mathewson  is  Professor  Emeritus  of 
Anesthesiology  and  Professor  of  Respiratory 
Care  Education,  and  Ms  Mathewson  is 
Assistant  Professor.  Respiratory  Care 
Education,  University  of  Kansas  Medical 
Center,  39th  and  Rainbow — Kansas  City. 
Kansas. 
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Mathewson.  Professor  Emeritus.  University  of 
Kansas  Medical  Center.  39th  and  Rainbow 
#5040  D.  Kansas  City  KS  66160. 


doses  of  cardiovascular  drugs.  Many  of 
these  agents  can  affect  the  broncho- 
pulmonary system:  it  is  these  untoward 
actions  that  are  of  interest  and  impor- 
tance in  respiratory  care.  The  effects  of 
cardiovascular  drugs  on  the  lungs  and 
airways  ha\e  been  recently  reviewed  by 
Zitnik.-'*  A  list  of  these  drugs  and  their 
therapeutic  indications  are  shown  in  the 
accompanying  table. 

/J-adrenergic  receptor  blockers  are 
strongly  advocated  for  all  patients  with 
MI  who  do  not  have  definite  contra- 
indications. Intravenous  administration, 
followed  by  oral  therapy,  should  be  insti- 
tuted in  hospitalized  patients  within  24 
hours  after  the  onset  of  symptoms.  If  tol- 
erated, the  drugs  should  be  continued  for 
at  least  2  or  3  years,  and  perhaps  longer 

Clear  contraindications  to  the  use  of 
^blockers  in  post-MI  patients  are  drug- 
induced  bronchospasm  and  pulmonaiy 
edema.  Although  fi- 1  blockade  is  the 
therapeutic  goal,  considerable  /3-2  antag- 
onism occurs  with  some  drugs  of  this 
class,  especially  with  the  prototype 
agent  propranolol.  Nonselective  (3- 
blockers  cause  dose-dependent  de- 
creases in  expiratory  flows,  and  worsen 
bronchospasm  in  asthmatic  patients.^ 
Increased  airway  obstruction  may  ac- 
company chronic  obstructive  pulmonary 
disease  (COPD).  In  rare  instances,  (3- 
blockers  have  caused  the  development 
of  pulmonary  fibrosis  or  a  lupus-like 
syndrome  with  lung  infiltrates. 

Efforts  have  been  made  to  develop 
compounds  that  are  /3-1  selective:  the 
best  examples  to  date  are  metoprolol'^ 
and  atenolol.'^  These  agents,  the  partial 
agonist  pindolol.'''  and  the  mixed  a-p 


Table.      Cardiovascular  Drugs  Given  during 
and  after  .Myocardial  Infarction''"'' 

/J-adrenergic  blocking  agents — anti-ischemic. 
antihypertensive,  antiarrhythmic. 

Propranolol  (generic.  Inderal) 

Metoprolol  (Lopressor) 

Atenolol  (Tenormin) 

Pindolol  (generic,  Visken) 

Timolol  (generic.  Blocadren) 

Labetolol  (Normodyne.  Trandate) 

Esmolol  (Brevibloc) 

Angiotensin-convertmg  enzyme  (ACE) 
inhibitors — reduce  left  ventricular 
dysfunction,  slow  progression  to  congestive 
heart  failure. 

Captopril  (Capoten) 

Enalapril  (Vasotec) 

Enaprilat  (Vasotec  Injection) 

Lisinopril  (Prinivil.  Zestril) 

Ramipril  (Altace) 

Fosinopril  (Monopril) 

Antiarrhythmics — prevent  life-threatening 
dysrhythmias. 

Sodium  channel  blockers 

Lidocaine  (generic.  Xylocaine) 

Tocainide  (Tonocard) 

Mexiletine  (Mexitil) 

Encainide  (no  longer  available  in  USA) 

Flecainide  (Tambocor) 

Procainamide  (generic.  Pronestyl,  others) 

Moricizine  (Ethmozine) 
Sodium  and  potassium  channel  blockers 

Amiodarone  (Cordarone) 

Sotalol  (Betapace) 


antagonist  labetaloP'  are  better  tolerated 
by  patients  with  asthma  or  COPD.  Of 
special  interest  is  esmolol.  an  ultrashort- 
acting  /3-blocker  suitable  for  emergency 
intravenous  use.  It  is  usually  well  tol- 
erated by  asthmatics;  if  not,  its  broncho- 
spastic  effect  will  probably  be  dissipated 
in  a  few  minutes. '- 
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ACE  inhibitors  are  now  universal- 
ly recommended  during  MI,  and  for  a 
period  of  5  to  6  weeks  following  on- 
set.'-''* If  the  patient  has  residual  left  ven- 
tricular dysfunction,  such  as  an  ejection 
fraction  of  less  than  40%  or  symptoms 
of  congestive  heart  failure,  the  therapy 
should  be  continued  for  at  least  3  years/ 
ACE  inhibitors  are  notorious  for  caus- 
ing a  chronic  nonproductive  cough.  The 
incidence  is  variously  reported  as  5-15%, 
and  appears  to  have  about  the  same  fre- 
quency of  occurrence  with  all  such  com- 
pounds commonly  used.'"^  The  onset  of 
cough  often  follows  1  to  2  months  after 
initiation  of  treatment.  There  has  been 
concern  that  ACE  inhibitors  increase  the 
risk  of  bronchospasm,'*  but  this  is  rarely 
observed,  and  the  present  consensus  is 
that  the  drugs  are  safe  to  use  in  asthmat- 
ic patients. '^ 

The  etiology  of  ACE  inhibitor- 
induced  cough  is  obscure,  but  has  been 
attributed  to  blockade  of  the  metabolism 
of  bronchial  irritant  neuropeptides,  such 
as  substance  P  and  bradykinin.''  As  one 
might  assume,  there  is  greater  suscep- 
tibility to  cough  in  patients  with  in- 
creased upper  airway  irritability.  With- 
drawal of  the  drug  usually  results  in 
resolution  of  cough  in  a  few  weeks. 
When  ACE  inhibitor  therapy  must  be 
continued,  the  cough  may  subside  spon- 
taneously or  may  respond  to  treatment 
with  cromolyn.'* 

A  more  serious  condition  attributable 
to  ACE  inhibitors  is  angioneurotic 
edema,  which  may  terminate  fatally. 
However,  only  a  few  such  cases  have 
been  reported.''  A  newly  approved  drug, 
losartan.  which  is  a  direct  acting  angi- 
otensin-II  receptor  antagonist,  does  not 
appear  to  induce  cough  or  cause  angio- 
neurotic edema." 

Antiarrhythmic  drugs  are  essential 
to  prevent  sudden  death  during  and  fol- 
lowing acute  MI.  Between  4  and  18% 
of  patients  have  potential  ventricular  fib- 
rillation within  the  first  48  hours.  Among 
all  patients  with  sudden  cardiac  death. 
21-27%  are  found  to  have  had  acute  MI 
at  the  time  of  death,  and  44  to  52%  have 
had  prior  infarction.-"  In  the  first  year 
post-MI,  sudden  death  accounts  for  30 


to  60%  of  all  mortality.-'  Ventricular 
tachycardia  or  fibrillation  accounts  for 
75%  of  deaths,"  and  mortality  is  in- 
creased fourfold  in  patients  with  more 
than  10  premature  ventricular  contrac- 
tions per  hour.-- 

The  collective  experience  with  oral 
antiarrhythmic  drugs  has  not  been  alto- 
gether successful.  Because  lidocaine 
can  be  given  only  parenterally,  its 
effects  are  largely  confined  to  acute 
treatment  in  the  hospital.  Longer  act- 
ing congeners  of  lidocaine  given  post- 
MI  have  proven  ineffective  or  provoca- 
tive of  toxic  cardiac  or  systemic  side 
effects.  Trial  series  using  encainide  and 
flecainide  were  terminated  because  of 
failure  of  significant  benefit  or  increased 
mortality.-''  Tocainide-^  and  mexiletine-'' 
have  been  associated  with  a  pneumon- 
itis/fibrosis syndrome. 

Similar  experiences  have  been  re- 
ported with  nwricizine-'  and  sotalol.-* 
two  antiarrhythmic  compounds  unrelated 
to  lidocaine. 

Amiodarone  is  a  potent  antiar- 
rhythmic agent  that  is  of  especial  inter- 
est in  prevention  of  sudden  death.-'  It 
is  an  iodinated  compound  that  report- 
edly reduces  post-MI  mortality.-'"  How- 
ever, it  has  multiple  pathogenic  effects 
involving  several  organ  systems.  About 
5%  of  patients  on  maintenance  medi- 
cation with  this  drug  develop  the  pneu- 
monitis/fibrosis syndrome,  either  in  sub- 
acute or  chronic  form."-'-  The  subacute 
form  may  mimic  infectious  pneumonia, 
with  fever,  chest  pain,  and  the  appear- 
ance of  lung  infiltrates.  The  chronic 
form  is  characterized  by  cough,  dysp- 
nea, and  weight  loss.  A  restrictive  ven- 
tilatory effect  is  evident  on  pulmonary 
function  testing.  Amiodarone  has  also 
been  implicated  in  episodes  of  acute 
noncardiogenic  pulmonary  edema  with 
de\'elopment  of  respiratory  distress  syn- 
drome.'' Some  of  these  occurrences 
have  followed  uneventful  surgical  pro- 
cedures: it  is  suggested  that  high  oxy- 
gen tensions  administered  during  anes- 
thesia may  be  contributory.''' 

The  pneumonitis/fibrosis  syndrome 
can  have  a  fatal  termination.  Immediate 
discontinuance  of  the  offending  anti- 


arrhythmic agent  and  corticosteroid  ther- 
apy are  essential  to  successful  resolution.'' 
Drug-induced  lupus  is  characterized 
by  fever  and  arthralgias  and  may 
progress  to  a  destructive  generalized  vas- 
culitis. Procainamide,  often  prescribed 
for  suppression  of  ventricular  dys- 
rhythmias, is  the  drug  most  often  asso- 
ciated with  this  disorder."  Pulmonary 
infiltrates  and  pleural  effusion  are  the 
manifestations  of  respiratory  system 
involvement.  Procainamide  is  bio- 
transformed  by  acetylation.  a  mecha- 
nism whose  rate  is  genetically  deter- 
mined. Subjects  who  are  congenitally 
slow  acetylators  are  more  susceptible 
to  lupus  than  subjects  who  are  fast  acety- 
lators."' Discontinuance  of  the  dmg  usu- 
ally results  in  permanent  remission,  but 
corticosteroid  therapy  may  be  required 
on  occasion. 

Aspirin  should  be  mentioned  as  an 
established  deterrent  to  heart  attacks.  It 
is  a  cyclo-oxygenase  inhibitor  in  the 
biosynthesis  of  arachidonic  acid  de- 
rivatives, prostaglandins,  and  notably 
thromboxanes  which  prevent  platelet 
aggregation  and  coronary  thrombus  for- 
mation.'" Although  chronic  respiratory 
complications  from  aspirin  are  uncom- 
mon, there  is  a  definite  incidence  of 
bronchospasm  often  attributed  to  allergy. 
An  alternative  hypothesis  is  that  aspirin- 
induced  bronchospasm  is  caused  by 
diversion  of  arachidonic  acid  metabolism 
into  the  lipoxygenase  pathway,  with 
increased  formation  of  leukotrienes.-'* 

To  summarize,  it  is  now  advocated 
that  /^-adrenergic  antagonists  and  ACE 
inhibitors  be  administered  during  acute 
Ml.  and  for  extended  periods  tiiereafter, 
along  with  aspirin,  to  reduce  the  risk  of 
reinfarction.  Although  implantable  defib- 
rillators are  placed  in  patients  at  high  risk 
of  sudden  death,  the  long-term  use  of 
antiarrhytiimic  drugs  is  widespread.  All 
these  compounds  have  the  potential  to 
cause  untoward  bronchopulmonary 
effects.  The  respiratory  care  practitioner 
will  encounter  post-MI  patients  with 
increasing  frequency,  and  probably  will 
be  confronted  more  often  with  the  res- 
piratory symptoms  and  signs  elicited  by 
cardiovascular  drugs. 
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Case  Summary 

A  74-year-old  white  woman  involved  in  a  motor  vehicle 
accident  was  transponed  by  air  to  the  emergency  department. 
On  admission,  the  patient  was  conscious,  followed  commands, 
;md  complained  of  se\ere  chest  and  abdominal  pain.  Vital  signs 
were  heart  rate  128/min.  blood  pressure  9()/palpable,  and  res- 
piratory rate  36/min.  Analysis  of  arterial  blood  drawn  with 
the  patient  receiving  o.xygen  via  a  non-rebreathing  mask  at 
15  L/min  revealed  pH  7.28,  Paco:  35  toiT,  PaO;  1 38  torr.  and 
SaO:  0.98.  Auscultation  revealed  diminished  breath  sounds 
bilaterally.  An  anteroposterior  chest  radiograph  made  with 
portable  equipment  showed  a  15%  pneumothora.x  and  mul- 
tiple rib  fractures  on  the  right  with  associated  flail  chest.  A 
chest  tube  was  placed  on  the  right  side  with  an  escape  of  air 
noted  on  inseilion.  Peritoneal  lavage  was  grossly  positive  for 
blood,  and  the  patient  was  immediately  ffansported  to  the  oper- 
ating room  for  an  exploratory  laparotomy. 

Laparotomy  revealed  multiple  liver  lacerations,  which  were 
repaired  and  packed  in  the  operating  room.  Fractures  of  her 
left  tibia  and  fibula  were  stabilized.  Blood  loss  was  estimated 
at  4,500  mL,  and  1 7  units  of  packed  red  blood  cells  and  many 
units  of  platelets  and  fresh  frozen  plasma  were  administered. 

Following  surgery,  the  patient  was  transferred  to  the  sur- 
gical intensive  care  unit  (SICU)  with  stable  vital  signs  (he;ul 
rate  1 18/min;  blood  pressure  of  105/58).  Anesthesia  was  not 
intentionally  reversed,  and  she  was  placed  on  a  Siemens  300 
Ventilator  (Siemens  Life  Support  Systems,  Iselin  NJ)  with 
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Vx  800  mL,  synchronized  intermittent  mandatory  ventilation 
( SIM V)  rate  of  10  breaths/min,  positive  end-expiratory  pres- 
sure (PEEP)  5  cm  HiO,  and  Fjo:  0.60.  Blood  gas  analysis 
revealed  pH  7.32,  Paco:  38  torr,  PaO:  102  torr.  and  SaO:  0.98. 
The  patient's  postoperative  course  was  complicated  by  fail- 
ure to  wean  from  mechanical  ventilation.  Over  the  course  of 
the  next  7  days,  the  patient  w  as  slov\  ly  weaned  to  15  cm  H2O 
of  pressure  support  (PS)  but  failed  her  daily  unassisted  breath- 
ing trials  with  Fio:  of  0.35,  due  to  tachypnea. 

Part  1 

On  Postoperative  Day  9.  a  freestanding  respiratory  mon- 
itor (Bicore  CP  100  Pulmonary  Monitor,  Allied  Healthcare 
Products  Inc,  Riverside  CA)  was  added  to  the  patient-ven- 
tilator system  to  provide  additional  infonnation  during  wean- 
ing. The  patient  remained  on  the  300  ventilator  in  the  spon- 
taneous mode  with  a  PEEP/CPAP  5  cm  H2O,  PS  15  cm  H2O, 
and  FjO:  of  0.35.  The  ventilator  was  set  to  provide  flow  trig- 
gering with  an  inspiratory  rise  time  (IRT)  setting  of  lO"?;^  with 
the  CMV  breath  rate  set  to  6  breaths/min.  Figure  1  illustrates 
the  waveforms  at  these  settings. 
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Fig.  1 .  Waveform  as  recorded  by  the  freestanding  respiratory  mon- 
itor on  Postoperative  Day  9.  Inspiratory  rise  time  setting  Is  10% 
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How  would  you  answer  these  questions? 

How  would  you  describe  the  inspiratory  flow  waveform? 


What  is  suggested  by  the  expiratory  flow  waveform?  What  are  some  of  the  possible  contributing  factors  that  should  be  eval- 
uated? 


What  is  suggested  by  the  airway  pressure  waveform? 


What  is  suggested  by  the  esophageal  pressure  waveform?  What  are  some  possible  corrective  measures? 
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Part  2 

Following  analysis  of  the  waveforms  in  Figure  I.  the  IRT 
was  decreased  to  59c  in  an  effort  to  improve  ventilator  flow 
response  and  patient-ventilator  synchrony.  Figure  2  illustrates 
the  waveforms  at  these  settings. 


Fig.  2.  Waveform  resulting  from  decrease  In  inspiratory  rise  time 
to  5%. 


'-'t 


How  would  you  answer  these  questions? 

What  effect  (if  any)  did  the  change  in  IRT  have  on  the  inspiratory  flow  waveform? 


What  effect  (if  any)  did  the  change  in  IRT  have  on  the  expiratory  flow  waveform? 


What  effect  (if  any)  did  the  change  in  IRT  have  on  the  airway  pressure  waveform? 


What  effect  (if  any)  did  the  change  in  IRT  have  on  the  esophageal  pressure  waveform? 


What  are  possible  cau.ses  of  the  ele\  ated  esophageal  pressure  in  the  center  of  this  waveform? 
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Part  3 

The  IRT  was  further  reduced  to  1%  with  all  other  set- 
tings remaining  constant.  Figure  3  illustrates  the  waveforms 
at  these  settings. 


Fig.  3.  Waveform  resulting  from  decrease  in  inspiratory  rise  time 
to1%. 


How  would  you  answer  these  questions? 

What  effect  (if  any)  did  the  change  in  IRT  have  on  the  inspiratory  flow  waveform? 


What  effect  (if  any)  did  the  change  in  IRT  have  on  the  expiratory  flow  waveform? 


What  effect  (if  any)  did  the  change  in  IRT  have  on  the  airway  pressure  waveform? 


What  effect  (if  any)  did  the  change  in  IRT  have  on  the  esophageal  pressure  waveform? 


Answers  and  Discussion  on  Page  524 
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Answers,  Part  1 

Inspiratory  Flow.  The  inspiratory  flow  waveform  is  sinu- 
soidal in  shape  with  a  peak  inspiratory  flow  of  51  L/min. 

Expiratory  Flow.  Two  potential  problems  are  suggested  by 
the  expiratory  flow  waveform.  First,  expiratory  flow  does  not 
return  to  zero  prior  to  the  onset  of  inspiration.  This  suggests 
that  the  patient  is  "air-trapping'  resulting  in  intrinsic  PEEP. 
Measured  intrinsic  PEEP  at  this  time  was  5  cm  HiO.  Intrin- 
sic PEEP  may  be  the  result  of  increased  airways  resistance' 
(from  bronchospasm  or  secretions),  imposed  resistance-  (endo- 
tracheal tube,  humidifier,  and  breathing  circuit),  increased 
minute  ventilation  requirements,'  or  inappropriate  ventilator 
settings.  Measured  airways  resistance  (Ras^ )  was  24  cm  H2O 
•  s  •  L"'  at  this  time.  The  patient's  bronchodilator  therapy  fre- 
quency was  changed  from  every  4  hours  to  every  2  hours  in 
an  effort  to  decrease  airways  resistance,  and  indirect  calorime- 
try  ruled  out  overfeeding  and  excessive  Vco:  as  the  cause  of 
the  high  minute  ventilation  (11. 9  L).  Second,  a  notch  in  the 
expiratory  flow  waveform  prior  to  the  first  breath  and  betw  een 
the  second  and  third  breaths  may  indicate  patient  inspiratory 
effort  that  is  not  sensed  by  the  ventilator.  This  may  be  due 
to  the  intrinsic  PEEP,  which  has  been  previously  reported  to 
have  a  negative  effect  on  ventilator  triggering."* 

Airway  Pressure.  During  inspiration,  airway  pressure  does 
not  exceed  baseline  pressure  until  the  middle  of  the  breath 
and  the  set  pressure  support  level  is  not  achieved.  Measured 
peak  inspiratory  pressure  is  16  cm  H^O.  The  airway  pres- 
sure spike  at  the  end  of  inspiration  may  be  due  to  the  low 
terminal  flow  criterion  {5%  of  peak  flow),  which  is  inher- 
ent to  the  ventilator.  This  delay  in  pressure  rise  suggests 
that  patient  flow  demand  exceeds  the  flow  output  of  the  \en- 
tilator  in  the  early  phase  of  inspiration. 

Esophageal  Pressure.  There  is  a  large  negative  deflection 
during  the  inspiratory  phase  with  a  measured  peak  negative 
esophageal  pressure  of -12  cm  H;0  and  a  total  change  in  pres- 
sure of  24  cm  H2O.  This  suggests  that  the  patient  work  of 
breathing  is  increased.  Measured  patient  work  of  breathing 
(WOBpt)  at  this  time  is  1.8  J/L.  Patient  work  of  breathing  may 
be  reduced  by  increasing  the  pressure  support  level, ^"''  adding 
mandatory  breaths,  or  manipulating  the  IRT.''" 

Answers,  Part  2 

Inspiratory  Flow.  The  inspiratory  flow  waveform  contin- 
ues to  be  sinusoidal  in  shape.  The  peak  inspirator)'  flow  is  now 
56  L/min.  The  peak  inspiratory  flow  is  achieved  earlier  in  the 
inspiratory  phase  as  compared  to  Figure  1 . 

Expiratory  Flow.  Expiratory  flow  still  does  not  return  to 
zero  prior  to  the  onset  of  inspiration,  suggesting  the  continued 


presence  of  intrinsic  PEEP.  Measured  intrinsic  PEEP  is  5 
cm  H2O.  There  are  no  patient  efforts  that  are  unrecognized 
by  the  ventilator. 

Airway  Pressure.  The  rise  in  airway  pressure  occurs  earlier 
and  is  steeper  than  seen  in  Figure  1 .  The  set  PS  level  is  achiexed 
at  the  end  of  inspiration.  There  is  no  pressure  plateau  during 
the  inspiratory  phase.  The  steeper  pressure  rise  indicates  that 
flow  output  of  the  ventilator  is  higher  than  that  seen  in  Fig- 
ure 1,  but  remains  inadequate  as  e\  idenced  by  the  lack  of  pres- 
sure plateau  during  inspiration.  An  airway  pressure  spike  is 
visible  as  in  Figure  1. 

Esophageal  Flow .  The  negative  deflection  in  esophageal  pres- 
sure is  less  than  that  seen  in  Figure  1 .  The  absolute  change 
in  esophageal  pressure  is  16  cm  HiO.  Measured  WOBpt  at 
this  time  was  1 .5  J/L.  The  elevated  esophageal  pressure  seen 
in  this  waveform  does  not  appear  to  be  associated  with  the 
patient's  breathing  pattern.  If  the  increased  esophageal  pres- 
sure were  to  occur  during  the  expiratory  phase,  it  could  be 
attributed  to  active  exhalation.  More  commonly,  and  as  is  seen 
here,  the  increased  esophageal  pressure  occurs  independent 
of  the  breathing  pattern  and  is  most  likely  the  result  of  swal- 
lowing. One  other  explanation  may  be  a  Valsalva  maneuver 
by  the  patient. 

Answers,  Part  3 

Inspiratory  Flow.  The  initial  inspiratory  flow  waveform  now 
'ramps  up"  faster,  with  a  measured  peak  inspiratory  flow  of 
69  L/min. 

Expiratory  Flow.  The  expirator>'  flow  appears  to  reach  zero 
(or  near  zero)  prior  to  inspiration  on  the  first  3  breaths  in  Fig- 
ure 3.  Measured  intrinsic  PEEP  is  2  cm  H2O  at  this  time. 

Airway  Pressure.  The  rise  in  airway  pressure  is  much  steeper, 
the  PS  level  is  achieved  earlier  in  the  inspiratory  phase,  and 
there  is  a  pressure  plateau  present.  The  airway  pressure  spike 
visible  in  Figures  1  and  2  is  still  present. 

Esophageal  Pressure.  The  peak  negative  esophageal  pres- 
sure deflections  are  improved  and  the  absolute  change  in 
esophageal  pressure  is  lower.  The  change  in  esophageal  pres- 
sure is  9  cm  H2O.  Measured  WOBpt  is  0.55  J/L  at  this  setting. 

Discussion 

.Altering  flow  during  PS  was  first  described  by  Branson 
et  al**  in  1990.  Proper  adjustment  of  the  flow  during  PS  re- 
sulted in  improved  patient-\entilator  synchrony  and  reduced 
WOBpt.  Since  that  time,  several  ventilator  manufacturers 
have  incorporated  a  control  for  adjusting  the  initial  flow  of 
PS  breaths.  This  case  report  demonstrates  the  benefit  of 
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manipulating  the  initial  flow  and  the  importance  of  moni- 
toring airway  graphics  in  determining  the  optimal  initial  flow 
setting  during  PS. 

Clinician  adjustment  of  initial  flow  during  PS  is  currently 
available  on  the  (1 )  Bear  1000  (Bear  Medical  Corporation. 
Division  of  Allied  Medical,  Riverside  CA);(2)  Evita  I  and 
IV  (Drager  Critical  Care  Systems.  Chantilly  VA);  (3)  Quan- 
tum (Healthdyne  Technologies.  Maiietta  GA):  and  (4)  Siemens 
300.  The  Newport  Wave  (Newport  Medical  Instruments.  New- 
port Beach  CA)  ventilator  uses  an  algorithm  to  determine  the 
initial  flow  of  PS  breaths,  and  adjusts  the  initial  flow  'on  the 
fly"  in  response  to  changing  patient  demand  (see  Reference 
12  for  detailed  description).  The  initial  flow  may  be  indirectly 
set  on  the  Siemens  900C  \entilator  by  adjusting  the  work- 
ing pressure." 

The  initial  flow  output  determines  the  rate  of  rise  in  air- 
way pressure.  Higher  flows  result  in  a  steep  (vertical)  pres- 
sure rise,  while  lower  flows  result  in  a  more  prolonged 
('ramped')  rise  in  pressure.  Most  manufacturers  allow  clin- 
icians to  adjust  an  independent  and  arbitrar>'  control  that  ranges 
from  a  fastest  setting  to  a  slowest  setting. 

Siemens  labels  this  control  "Inspiratory  Rise  Time  '7c" 
(IRT)  on  the  300  ventilator.  The  IRT  setting  on  the  300  deter- 
mines the  period  during  which  pressure  increases  to  the  set 
PS  level  following  patient  initiation  of  a  breath.  The  range 
is  from  0'7c  to  \0'7c  and  the  percentage  is  based  on  the  ven- 
tilatory cycle  time  (tcycie)-  The  tcscie  is  deri\ed  from  the  for- 
mula: tcycie  =  60/CMV  rate.  [For  example,  if  the  CMV  rate 
is  set  at  10  breaths/min,  the  tcycie  =  6  s.  With  the  IRT  set  to 
10%.  it  would  take  0.6  s  to  achieve  the  PS  level:  if  the  IRT 
were  changed  to  1 9c.  it  takes  0.06  s  to  achieve  the  PS  level 
resulting  in  a  higher  (more  aggressive)  initial  flow  output. 
If  the  CMV  rate  is  then  changed  to  6  breaths/min  (tcycie  = 
1 0  s).  an  IRT  of  1  %  results  in  a  0.0 1  -second  period  to  achieve 
the  PS  le\el,  again  increasing  the  initial  flow  output.]  Clin- 
icians should  be  aware  that  the  IRT  (time  to  reach  PS)  is  partly 
determined  by  the  CMV  rate  control  because  of  its  effect 
on  tcycie'  The  IRT  setting  determines  the  time  to  reach  the 
set  inspiratory  pressure.  The  effect  of  manipulating  the  IRT 
is  a  change  in  the  initial  flow  output  of  the  ventilator.  An 
IRT  of  1%  results  in  a  higher  initial  flow  output  than  an  IRT 
of  10%. 


In  this  patient,  an  IRT  of  10%  resulted  in  increased  WOBpt 
because  the  inspiratory  flow  output  of  the  ventilator  did  not 
match  (was  lower  than)  patient  demand.  This  was  not  obvi- 
ous to  the  clinician  by  clinical  assessment  or  by  monitoring 
pro\ided  on  the  300  ventilator.  It  was  not  until  the  pulmonary 
monitor  was  placed  that  patient-ventilator  dyssynchrony  was 
recognized.  Use  of  graphics  allowed  us  to  optimize  the  flow 
during  PS.  lower  the  patient's  WOBpt.  and  impro\e  her  syn- 
chrony with  the  ventilator  without  increasing  the  le\el  of  ven- 
tilatory support. 

The  optimal  setting  of  IRT  may  be  determined  by  anal- 
ysis of  the  airway  pressure  waveform.  An  IRT  setting  that 
results  in  an  initial  flow  that  is  too  high  may  be  evidenced  by 
'pressure  overshoot'  in  the  early  phase  of  inspiration  (Fig.  4). 
The  IRT  may  also  effect  the  inspiratory  time  and  volume  deliv- 
ery of  PS  breaths.  Initial  flows  in  excess  of  patient  demand 
create  a  steeper  flow  deceleration  and  may  cause  premature 
termination  of  inspiration.  Conversely,  when  the  initial  flow 
output  of  the  ventilator  is  lower  than  patient  demand,  the  rise 
in  airway  pressure  may  be  delayed  or  prolonged,  or  in  some 
cases  may  prohibit  attaining  the  set  PS  level  (Fig.  1 ).  In  our 
opinion,  the  optimal  IRT  sening  results  in  an  airway  pressure 
w  aveform  that  has  a  minimal  negative  pressure  deflection  at 
the  onset  of  inspiration,  a  rapid  rise  to  set  PS  level  while  a\oid- 
ing  pressure  overshoot,  and  presence  of  a  short  pressure  plateau 
prior  to  termination  of  inspiration  (Fig.  3). 

As  evidenced  by  this  case  report,  the  IRT  is  an  integral  and 
important  setting  that  should  be  carefully  adjusted  to  the  indi- 
vidual needs  of  each  patient.  The  inspiratory  flow  demand  of 
each  patient  is  determined  by  inherent  resistance  and  com- 
pliance characteristics  and  respiratory  drive.  There  is  no  one 
setting  that  could  be  considered  'best'  for  all  patients  or  'best' 
for  the  same  patient  over  time. 

Use  of  graphics  allowed  us  to  better  diagnose,  make  appro- 
priate adjustments,  and  monitor  patient  response  to  ventila- 
tor adjustments.  Improvements  were  noted  initialh'  on  the  pres- 
sure-time waveforms  and  corroborated  with  the  measured 
improvements  in  WOBpt  and  intrinsic  PEEP.  The  additional 
information  made  available  to  us  by  use  of  the  freestanding 
monitor  allowed  us  to  better  determine  the  optimal  dose  of 
inhaled  bronchodilator  while  measuring  patient  response  (air- 
ways resistance).  Additionally,  we  were  able  to  titrate  the  level 
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Fig.  4.  'Pressure  overshoot'  resulting 
from  an  initial  flow  that  is  too  high. 
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of  ventilatory  support  in  an  attempt  to  strengthen  the  respi- 
ratory muscles  while  avoiding  fatigue.  The  patient  had  a  tra- 
cheostomy tube  placed  on  Day  15  and  was  liberated  from 
mechanical  ventilation  on  Day  18. 
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CORRECTION: 
ATTRIBUTION  OF  FIGURES 

Attribution  of  Figures  1,  2,  and  3  in  Wilson  BG.  Extracorporeal  and  Intracorporeal  techniques 
for  the  treatment  of  severe  respiratory  failure.  Respir  Care  1996;41(4):306-317  was  inadver- 
tently omitted. 

Figures  1  and  2  were  reprinted,  with  permission,  from  Kezler  M.  Kolobow  T.  Venovenous  ECMO. 
In:  Arensman  RM,  Cornish  JD,  editors.  Extracorporeal  life  support.  Cambridge  MA:  Black- 
well  Scientific  Publications,  1993:177,  179. 

Figure  3  was  reprinted,  with  permission,  from  Mortensen  JD.  Intravascular  oxygenator:  a  new 
alternative  for  augmenting  blood  gas  transfer  in  patients  with  acute  respiratory  failure.  Artif  Organs 
1992:16(l):75-82. 

We  regret  the  omissions. 
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for  inclusion  based  on  their  use  in  cardio- 
pulmonary medicine. 

The  McLaughlin  and  Lesine  v\ork  is 
larger  in  size  and  content,  approaching  the 
scope  of  a  nursing  drug  manual.  It  is  de- 
signed to  be  used  both  in  the  hospital  and 
in  hoine  care.  An  introductory'  section  (Part 
I)  is  a  series  of  shon  reviews  of  some  drug 
classes  of  special  importance  to  the  RCP. 
However,  adrenergic  drugs  are  conspicu- 
ously absent.  The  main  body  of  the  com- 
pendium (Part  II)  is  a  generic  list  of  virtually 
all  compounds  of  importance  in  cardio- 
respiratory medicine.  Each  drug  entry  in- 
cludes the  trade  names,  therapeutic  class, 
pregnancy  risk  category,  indications,  dosage 
and  routes  of  administration,  and  the  prepa- 
rations available.  Accompanying  each  de- 
scription is  a  special  note.  "Respiratory  Care 
Considerations."  which  describes  the  ad- 
verse reactions  and  contraindications  of  par- 
ticular importance  to  the  RCP.  About  600 
different  drugs  are  reviewed. 

Four  appendices  are  added.  The  first  lists 
the  schedules  of  controlled  substances  in  the 
U.S. .A.  and  Canada.  The  second  defines  the 
pregnancy  risk  categories  as  specified  by 
the  Food  and  Drug  Administration.  The 
third  is  an  alphabetical  list  of  pulmonarv  ;ind 
cardiovascular  disease  conditions  w  ith  the 
drugs  commonly  employed  for  their  treat- 
ment. The  fourth  appendi,x  is  a  short  but  up- 


to-date  bibliography.  The  index  shows  the 
generic  drug  names  in  boldface,  in  contrast 
to  the  trade  names. 

The  book  by  Rau  is  smaller  (it  fits  com- 
fortably in  the  side  pocket  of  a  lab  jacket) 
and  more  specialized  it,i  content.  Also,  it  is 
more  directed  to  hospija!  respiratory  care. 
Inside  the  fi-ont  cover  the  classes,  generic  and 
trade  names,  and  dosages  of  aerosolized 
drugs  used  by  the  RCP  are  tabulated.  The 
body  of  the  work  is  divided  into  5  sections. 

Section  I  is  a  useful  description  of  aerosol 
delivery  devices.  Section  II  is  a  brief  sum- 
mar)'  of  the  uses  of  aerosolized  agents.  Sec- 
tion III  is  a  review  of  the  aerosol  drugs  them- 
selves, describing  the  indications  and  uses, 
interactions,  and  adverse  effects  of  the  prin- 
cipal agents  identified  in  Section  II.  Section 
IV  describes  several  groups  of  drugs  that  are 
important  in  the  management  of  the  critical- 
ly ill  and  highhghts  the  considerations  espe- 
cially appropriate  in  respiratory  care.  These 
groups  include  anti-infective  agents,  anti- 
depressants, antipsychotics,  sedative-hyp- 
notics, local  and  genei^al  anesthetic  agents, 
and  opioids.  Some  newer  drugs  in  these 
classes  are  not  included  (midazolam,  des- 
flur;ine,  sevoflurane.  ;md  lluoxetine  and  other 
serotonin  reuptake  inhibitors),  and  there  is 
no  mention  of  neuromuscular  blocking 
agents.  Midazolam  is  subsequenth  describ- 
ed; howe\'er.  some  ot  the  diiigs  listed  do  not 
appear  in  the  index. 

Section  V  compnses  more  than  80%  of 
the  book,  and  is  a  compendium  of  drugs 
used  for  patients  with  cardiopulmonary  dis- 
ease or  in  critical  care.  .About  250  drugs 
are  described,  including  indications  and 
uses,  routes  of  administration,  pharmaco- 
kinetic data,  adverse  effects,  interactions, 
contraindications,  and  precautions.  These 
descriptions  parallel  those  in  nursing 
guides,  but  a  section  on  respiratory  care 
considerations  accompanies  each  entry.  A 
few  recently  introduced  drugs  are  absent 
(salmeterol.  zafirlukastl. 

The  book  concludes  with  6  appendices: 
units  of  measure,  systems  of  measurement, 
drug  dose  calculation  for  adults  and  for  chil- 
dren, a  table  of  drug-induced  pulniomirv  dis- 
orders, and  a  nomogram  for  estimation  of 
bod)  surface  area. 


Both  of  these  works  can  be  recommend- 
ed to  RCPs  who  are  active  in  patient  care. 
Although  lacking  in  the  descriptive  detail 
of  phai-macology  texts,  they  provide  port- 
able, accessible  sources  of  basic  drug  infor- 
mation that  offer  worthwhile  convenience 
to  the  busy  practitioner.  Students  will  ap- 
preciate the  brevity  and  conciseness  of  the 
drug  descriptions,  coupled  with  the  com- 
ments and  suggestions  appropriate  to  res- 
piratory management. 

Hugh  S  Mathewson  MD 

Professor  Emeritus.  Anesthesiology 

Professor.  Respiratory  Care  Education 

University  of  Kansas  Medical  Center 

Kansas  Citv,  Kansas 


Prehospital  Emergency  Care — A  Guide 
for  Paramedics.  Third  edition,  by  J  .Abbott 
and  MJ  Gifford.  Softcover.  369  pages.  New 
\'ork.  NY:  The  Parthenon  Publishing  Group, 
1996.  S23.95. 

This  book,  written  by  two  emergency 
physicians,  is  divided  into  nine  logically 
arranged  chapters.  They  include  Prehospi- 
tal Patient  Assessment.  Medical.  Pediatric, 
Trauma,  and  Environmental  Treatment  Pro- 
tocols, Hazardous  Materials  Protocols.  Pre- 
hospital Procedures — Basic  and  Advanced. 
Prehospital  Medications,  and  Operational 
Procedures. 

Up  front,  I  need  to  say  that  I  am  biased 
against  the  use  of  pulse  oximetry  in  the  field. 
Many  pulse  oximeters  have  not  been  \  ali- 
dated  for  use  in  areas  of  high  vibration  and 
mo\  ement.  Their  use  adds  another  piece  of 
equipment  that  most  likeh  \k  ill  not  yield  anv 
more  data  for  field  diagnosis  or  change  the 
treatment  protocols  for  a  patient,  and  it  may 
divert  the  caregiver's  attention  from  truly 
important  things  (and  perhaps  may  result  in 
treatment  of  the  monitor  ;uid  not  the  patient). 
We  do  not  carrv  pulse  oximeters  on  our 
ambulance,  and  1  have  never  said  "I  wish  I 
had  a  pulse  oximeter." 

With  this  background.  I  have  to  take 
issue  with  the  authors'  emphasis  on  the  use 
of  pulse  oximetry  and  their  repeated  state- 
ment that  one  should  "titrate  to  pulse  oxime- 
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try  of  >90'7f  if  possible."  Because  hypoxia 
is  the  worst  thing  that  can  happen  to  a  patient 
(as  Haldane  observed,  it  "not  only  stops  the 
machine,  it  wrecks  the  machinery"),  if  a 
practitioner  suspects  hypoxia  of  any  organ 
or  the  body  as  a  whole,  the  highest  con- 
centration of  oxygen  available  should  be 
administered.  In  the  presence  of  chest  pain 
or  head  trauma,  the  S.,o:  rnay  be  normal  e\  en 
without  the  administration  of  supplemen- 
tal oxygen.  I  suspect  one  could  find  few  if 
any  who  would  find  fault  with  oxygen 
administration  at  these  times.  What.  then, 
is  the  point  of  measuring  pulse  oximetry  in 
these  circumstances?  Besides,  it  is  proba- 
bly not  possible  to  administer  too  much  oxy- 
gen in  the  prehospital  setting.  However,  the 
authors  do  avoid  the  common  trap  of  hes- 
itating to  administer  sufficient  oxygen  to  the 
patient  with  known  chronic  obstructive  pul- 
monary disease.  They  advocate  increasing 
the  oxygen  as  needed  and  assisting  venti- 
lation if  necessarv'. 

There  are  scattered  throughout  the  text 
some  excellent  chnical  tips  and  words  of  wis- 
dom. Under  prehospital  assessment,  for  in- 
stance, the  authors  advocate  using  the  radio 
as  an  assessment  tool  to  share  the  picture  of 
the  patient  v\  ith  the  physician.  Documentation 
of  dysrhythmias  is  stressed,  not  only  for  help 
in  treatment  of  the  patient  but  also  for  use 
as  a  learning  tool  for  other  prehospital  care 
providers.  The  section  covering  traumatic 
shock  is  full  of  clinical  "pearls."  In  addition, 
the  authors  stress  the  point  that  hypotension 
is  a  late  sign  of  hypovolemic  shock  and  that 
elderly  patients  can  actually  be  hypotensive 
with  a  systolic  pressure  greater  than  90  mm 
Hg.  And.  they  make  the  not-so-obvious  point 
that  someone  with  a  relative  bradycardia  may 
be  taking  beta  blockers. 

A  fact  new  to  me  was  that  spinal  cord 
injury  above  the  level  of  T-8  removes  ten- 
derness, guarding,  and  rigidity  as  clues  to 
abdominal  injurv'.  Of  use  to  those  living  on 
the  seashore  is  the  fact  that  alcohols  (includ- 
ing rubbing  alcohol,  perfume,  aftershave,  and 
liquor)  inactivate  the  toxins  that  are  found 
in  the  nematocysts  of  jellyfish  and  other  co- 
elenterates.  An  important  fact  is  that  ana- 
phylaxis rarely  develops  more  than  1  hour 
after  exposure.  In  case  of  cutaneous  expo- 
sure to  chemicals,  ""field  decontamination 
...  has  been  shown  to  significantly  reduce 
extent  of  burn. ""  One  common  sense  tip  is 
simply  using  the  open  end  of  the  suction  tub- 
ing if  there  is  a  large  amount  of  material  to 
suction  from  someone's  pharynx.  Something 


that  most  people  do  not  like  to  discuss  is  that 
the  rescuer  may  also  vomit  when  resusci- 
tating someone  who  has  vomited  and  ob- 
structed his  airway.  Finally,  the  authors  make 
abundantly  clear  that  airway  obstruction  is 
one  of  the  most  common  treatable  causes  of 
prehospital  death. 

Under  airway  and  ventilation,  the  authors 
state  that  mouth-to-mouth  ventilation  should 
seldom  be  necessaiy  in  the  field.  (""Seldom" 
should  probably  be  replaced  with  ""never.") 
They  consider  oxygen-powered  devices  easy 
to  use  but  also  potentially  the  most  dan- 
gerous. (Earlier  in  the  text,  however,  they 
advocate  using  such  devices  to  ventilate 
someone  who  has  been  intubated — a  con- 
tradiction.) A  point  that  is  sometimes  missed 
by  our  students  (and  generates  much  dis- 
cussion during  our  ACLS  course)  is  that 
endotracheal  intubation  should  not  be  used 
as  the  initial  method  of  managing  the  air- 
way during  cardiac  arrest.  Two  excellent 
points  made  in  the  section  on  operational 
procedures  are  ( 1 )  It  is  riskier  not  to  treat 
someone  who  needs  care  than  to  tteat  some- 
one in  good  faith  with  less  than  full  per- 
mission (the  medical  equivalent  of  ""It  is  bet- 
ter to  ask  forgiveness  than  permission"')  and 
(2)  'The  best  defense  against  any  legal  ques- 
tion of  consent,  competence,  and  the  need 
for  care  is  a  good  medical  record."  Finally, 
if  the  paramedics  are  treating  someone  in  car- 
diac arrest  in  a  physician's  office  and  the 
physician  is  being  helpful,  the  authors'  rec- 
ommend accepting  his  help. 

There  is  also  judicious  use  of  humor  to 
make  points.  When  using  charcoal  to  treat 
poisoning,  the  paramedic  is  urged  to  assure 
that  the  nasogastric  tube  is  indeed  in  the 
stomach  because  ""Charcoal  is  not  helpful  to 
the  lungs."  When  delivering  babies,  one  must 
remember  that  ""Babies  are  slippery.  It  is  con- 
sidered poor  form  to  drop  one."  and  that 
""Babies  have  poor  temperature  regulation 
and  no  clothes." 

On  the  other  hand,  the  book  contains 
some  suggestions  that  are  fairly  well  off  the 
beaten  path.  In  the  section  on  multiple 
patient  assessment,  for  instance,  the  authors 
talk  about  medical  command  (unfortunately 
not  in  the  entire  context  of  incident  com- 
mand for  a  multiple  casualty  incident,  or 
MCI)  and  then  mention  only  triage  and 
transport  teams  (normally  called  sectors). 
They  omit  treatment  and  staging  (supply) 
sectors  at  an  MCI.  all  of  which  must  be  set 
up  initially  even  before  treatment  is  initi- 
ated. Under  cardiac  arrest,  they  suggest  first 


initiating  CPR  and  then  checking  rhythm 
with  a  monitor.  This  is  surprising  consid- 
ering the  American  Heart  Association's 
(AHA)  push  for  early  defibrillation — and 
that  this  book  is  copyright  1996.  Their  algo- 
rithms are  somewhat  different  from  AHA 
recommendations.  For  instance,  they  use 
only  one  dose  of  a  given  antiarrhythmic 
before  moving  on  to  the  next  drug.  They  also 
add  lidocaine  to  the  Pulseless  Electrical 
Activity  (PEA)  algorithm  in  which  tlie  pulse 
is  >  60.  During  resuscitation  from  ventricular 
fibrillation,  if  defibrillation  has  been  suc- 
cessful at  360  joules  and  ventricular  fib- 
rillation recurs,  the  authors  recommend 
defibrillation  beginning  at  200  joules  again. 
The  dose  of  atropine  is  specified  as  1  mg 
I.V.  or  2  mg  via  endotracheal  tube  (as  op- 
posed to  the  0.0.'^-0.04  mg/kg  recommended 
by  the  AHA).  The  authors  are  also  advocates 
for  the  consideration  of  sodium  bicarbon- 
ate after  10  minutes  of  a  full  arrest  and  every 
10  minutes  after  that.  (For  re-emphasis  that 
ventilation  and  rapid  restoration  of  perfu- 
sion are  the  mainstays  of  acid-base  regu- 
lation during  resuscitation  and  a  long  list  of 
reasons  not  to  use  sodium  bicarbonate,  see 
the  latest  AHA  Guidelines  for  CPR  and 
ECC )  In  the  case  of  chest  pain,  ausculta- 
tion may  reveal  ""rales,  crackles,  wheezes. . ." 
(I  thought  crackles  and  rales  were  syn- 
onyms.) In  a  narrow  complex  tachycardia 
with  a  regular  rhythm  and  an  unconscious 
patient  with  a  pulse  >  150.  after  an  initial 
cardioversion  at  100  joules  without  ""dis- 
charge." defibrillation  at  100  joules  (unsyn- 
chronized)  is  the  next  step.  For  ventricular 
fibrillation  in  the  pediatric  patient,  the 
authors  specify  pediatric  paddles;  for  infants 
above  10  kg.  adult  paddles  have  been  shown 
to  provide  more  effective  energy  delivery 
to  the  myocardium.  They  give  their  pedi- 
atric doses  in  niL/kg  after  (sometimes)  spec- 
ifying drug  concentration  instead  of  the  less 
confusing  mg/kg. 

For  face  and  neck  trauma,  airway  con- 
trol is  effected  by  chin  lift,  manual  traction, 
or  towel  clip  to  the  tongue  (Ouch!  I.  For  air 
embolism,  the  authors  emphasize  looking 
for  a  pneumothorax  or  tension  pneumoth- 
orax. They  also  recommend  using  a  decom- 
pression chamber  to  treat  decompression 
sickness.  For  respiratory  arrest,  one  should 
use  pocket  mask  or  bag-valve-mask  (BVM) 
for  ventilation.  Current  AHA  recommen- 
dations are  for  two  people  if  BVM  venti- 
lation is  used  on  the  nonintubated  patient. 
It  has  been  shown  that  rescuers  are  unable 
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to  deliver  even  the  minimum  recommended 
tidal  volume  if  they  are  using  a  BVM  with- 
out assistance  of  another  person.-  The 
authors  make  the  blanket  statement  that  the 
head  tilt/neck  lift  method  of  opening  the  air- 
way cannot  be  simulated  on  mannequins. 
While  this  may  be  true  on  some,  it  cannot 
be  universally  applied.  A  diagram  pur- 
portedly showing  proper  technique  for  BVM 
ventilation  shows  the  rescuer  with  four  fin- 
gers under  the  jaw  and  only  the  thumb  ln)ld- 
ing  the  mask  on  the  victim's  face.  In  the  air- 
way maintenance  section  there  is  a  statement 
that  one  should  not  hear  breath  sounds  over 
tlie  stomach.  They  can  be  refened  there  from 
the  lungs;  one  should  not  hear  gurgling  (the 
"toilet  flush  sound")  over  the  stomach.  For 
the  victim  with  upper  airway  trauma,  the 
authors  opine  that  intubation  should  not  be 
aggressively  pursued;  in  the  Advanced 
Trauma  Life  Support  (ATLS)  course,  how- 
ever, one  will  fail  the  "stab  wound  to  the 
neck"  scenario  if  your  first  action  is  not  oral 
endotracheal  intubation.  The  authors  explain 
that  pulse  oximetry  uses  the  differences  in 
color  between  hemoglobin  and  oxyhe- 
moglobin to  give  a  reading.  (Perhaps  this  is 
being  overly  critical,  but  oversimplification 
is  not  always  a  virtue. )  A  somewhat  anachro- 
nistic view  is  presented  that  "All  l.V.s  started 
in  the  field  are  considered  contaminated  and 
must  be  changed  within  6  hours  of  insertion." 
Field  technique  for  l.V.  insertion  parallels 
that  used  in  hospitals,  prim;uily  because  clin- 
ical practice  for  l.V.  insertion  takes  place 
in  hospitals.  For  spinal  splinting,  the  authors 
suggest  having  an  assistant  apply  gentle  trac- 
tion along  the  axis  of  the  spine;  this  was 
changed  several  years  ago  to  just  stabili- 
zation. Likewise,  the  use  of  sandbags  for 
maintaining  spinal  stabilization  is  presently 
eschewed  in  favor  of  foam  blocks.  The 
authors  make  the  surprising  statement  that 
tracheal  shift  is  rarely  present  in  the  case  of 
a  tension  pneumothorax.  Last,  they  are 
overly  generous  with  their  estimates  of  Fio; 
of  various  devices,  including  0.90  from  a 
non-rebreather  with  an  oxygen  tlowrate  of 
10  L/min  and  0.8  and  1.0  from  mouth-to- 
mask  with  oxygen  flows  respectively  of  15 
and  30  L/min. 

In  the  big  picture,  the  errors  and  strange 
suggestions  are  few  in  number,  relatively 
benign  in  effect,  and  should  not  confuse  the 
practicing  paramedic.  (And  if  they  do  con- 
fuse, perhaps  the  paramedic  should  not  be 
practicing — at  least  on  patients! )  Ovenili,  this 
handbook  has  much  to  otter  the  field  para- 


medic. It  could  be  a  useful  addition  to  one"s 
library  (although  its  size  precludes  its  being 
carried  in  the  pocket). 

Robert  R  Fluck  Jr.  MS,  RRT.  EMT-P 

Associate  Professor 

Depaitment  of  Ciirdiorespiratory  Sciences 

SUNY— Health  Science  Center 
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Taber's  Cyclopedic  Medical  Dictionary, 

18th  Edition,  edited  by  CL  Thomas  MD. 
Hardcover,  2,439  pages,  illustrated.  Philadel- 
phia: FA  Davis.  1997.532.95. 

This  new  editioii  of  Taber's  Cyclope- 
dic Medical  Dictionary,  while  not  a  pocket- 
sized  book,  is  a  convenient  size — light- 
weight and  easy  to  carry  in  a  backpack  or 
briefcase.  The  dictionary  comes  with  thumb 
tabs  for  $32.95,  without  thumb  tabs  for 
$29.95,  or  in  a  more  costly  ($69)  deluxe 
leather-bound,  gild-edged  edition  (a  nice  gift 
idea  for  the  graduating  health  professional). 
The  editors  of  the  lexicon  have  incorporated 
.several  full-color  illustrations  (377,  to  be 
exact)  and  2-color  line  drawings  (approx- 
imately 180)  tliat  eniphasi/e  some  of  the  def- 
initions. In  addition,  the  editors  have  added 
several  useful  appendices. 

It  is  difficult  for  this  reviewer  to  be  com- 
pletely convinced  of  this  lexicon's  value  to 
the  respiratory  care  practitioner  (RCP)  be- 
cause "cyclopedic" — meaning  exhaustive, 
broad,  and  varied — seems  to  apply  more  to 
nursing  than  to  any  of  the  other  health  pro- 
fessions. Nursing  implications  are  listed  with 
many  of  the  definitions;  and  3  of  the  21 
appendices  are  de\  (ited  to  nursing  diagnostic 
codes,  conceptual  models,  and  organizations. 
While  I  acknowledge  the  nursing  respon- 
sibilities associated  with  many  respiratory 
c;u'e  prt)cedures,  omitting  the  respiratory  care 
professional's  role  as  well  as  those  of  other 


health  professions  narrows  the  focus  of  a 
'cyclopedic'  work.  The  roles  of  dieticians, 
physician's  assistants,  physical  and  occu- 
pational therapists,  emergency  medical  tech- 
nicians, and  others,  although  listed  as  pro- 
fessional designations  in  an  appendix,  are 
either  ill  defined  or  undefined.  (I  am  aston- 
ished that  the  American  Associadon  for  Res- 
piratory Care  is  left  out  of  the  appendix, 
Healtli  Care  Resource  Organizations,  and  that 
die  only  professional  associations  listed  were 
those  for  nursing.) 

With  that  aside.  1  am  interested  in  the 
treatment  of  respiratory  terminology  in  the 
body  of  the  lexicon.  BiPAP  is  defined  as  "bi- 
level  continuous  positive  airway  pressure." 
I  believe  that  Respironics  Inc  would  agree 
that  BiPAP  is  a  trade  name.  F102  is  simply 
defined  as  "fractional  concentration  of  oxy- 
gen." For  most  RCPs  the  term  means  the 
fractional  concentration  of  inspired  oxygen. 
Fdo:  (fractional  concentration  oi delivered 
oxygen),  a  term  used  in  Respiratory  Carf., 
is  not  explained.  P,,co:-  PaO:-  and  SaO:  are 
listed  satisfactorily.  The  definitions  for  tra- 
cheostomy and  tracheotomy  do  little  to  alle- 
viate the  confusion  of  these  terms.  (For  edi- 
torial purposes  at  RFSPtR.APORY  CARE,  we 
use  iracheosiomx  to  mean  the  opening,  or 
the  stoma,  and  tracheotomy  to  mean  the  sur- 
gical procedure. )  Taber's  chooses  to  define 
these  words  as  synonyms. 

An  error  occurs  on  Page  1.663;  the 
waveform  representing  Cheyne-Stokes 
breathing  is  missing — the  grid  and  apnea 
mark  are  present. 

On  Page  1 , 1 34.  the  editors  use  a  4-color 
representation  of  the  lung  w  ith  a  set-out  line 
drawing  depicting  the  arteriole,  pulmonary 
capillaries,  alveolus,  venule,  and  alveolar 
duct.  The  line  drawing  seems  accurate  and 
enhances  the  definition. 

If  one  can  put  aside  the  emphasis  on  nul^- 
ing,  the  dicfionary  is  helpful  in  an  elemen- 
tary way.  Overall,  the  use  of  2-  and  4-color 
photographs  and  line  drawings  and  the 
appendices  covering  Universal  Precautions, 
Diagnostic  Codes,  Anatomy,  and  Units  of 
Measurement  make  it  worth  the  nominal 
cost.  The  appendix  on  computer  terminol- 
ogy, although  probably  soon  to  be  outdated, 
may  be  of  use  to  the  novice  health  care  com- 
puter user. 

Kris  Williams  BA 

Assistant  Editor 

Respiratory  Care 

Dallas,  Texas 
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Letters 


A  Reminder  of  Risks 

I  congratulate  the  authors  of  the  paper 
"CO:  Retention  Secondar>'  to  Laparoscopic 
Cholecystectomy"  publishetd  in  the  Febru- 
ary issue  of  the  Journal.'  The  article  is  infor- 
mative and  provides  a  valuable  learning 
opportunity.  I  am  surprised  that  there  has  not 
been  more  study  done  on  the  increased  risk 
of  hypercarbia  secondary  to  laparoscopic 
procedures.  I  found  the  blood  gas  results  ob- 
tained while  the  patient  was  in  the  surgical 
intensive  care  unit  amazing.  To  find  a  patient 
with  severe  acidosis  after  a  laparoscopic  pro- 
cedure astonished  me.  While  reading  this 
article,  I  was  reminded  that  all  surgical  pro- 
cedures have  risks.  I  thank  the  authors  for 
reminding  us  that  laparoscopic  procedures 
do  have  risks  that  we  as  respiratory  care  prac- 
titioners must  remember  to  monitor. 

Tina  M  Siddon 

Madisonville.  Kentucky 
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Central  Venous  Cannulation — Wiien 
the  Risks  Outweigli  tlie  Benefits 

I  read  with  interest  Dr  Sinkovii's  case 
report  "Acute  Respiratory  Failure  from  Neck 
Hematoma  Following  Venous  Cannulation 
in  a  Patient  Receiving  Streptokinase,"'  but 
I  respectfully  disagree  with  Dr  Sinkovii's 
management.  When  one  performs  an  inva- 
sive procedure  on  a  critically  ill  patient,  ex- 
tra caution  should  be  applied.  Repeated 
attempts  to  cannulate  the  internal  jugular  vein 
(IJVC)  may  result  in  hematoma  formation 
at  the  site,  particularly  in  patients  with  dis- 
orders of  hemostasis  or  in  those  receiving 
anticoagulation  therapy.  However,  in  the  case 
reported  by  Dr  Sinkovie.  IJVC  was  the  site 
of  choice  despite  several  failed  attempts  in 
an  anticoagulated  patient.  Manual  compres- 
sion should  have  been  applied  immediately 
with  the  first  sign  of  swelling  at  the  punc- 


ture site,  rather  than  simply  observing  the 
patient  for  1  hour,  when  a  large  heinatoma 
had  developed  that  resulted  in  intubation  and 
mechanical  ventilation  for  treatment  of  res- 
piratory failure,  discontinuation  of  the  intra- 
venous heparin,  and  even  the  need  to  reverse 
the  anticoagulated  state  by  administering 
fresh  frozen  plasma. 

In  view  of  the  recent  acute  myocardial 
infarction  in  this  patient,  the  IJVC  should 
have  never  been  attempted  because  of  the 
potential  serial  sequels — hematoma  and  dis- 
continuation of  anticoagulation  therapy.  A 
femoral  vein  cannulation  (FVC)  should  have 
been  attempted  instead.  An  FVC  would  have 
allowed  continuation  of  heparin  while  the 
benefits  of  streptokinase  to  salvage  the  myo- 
cardium were  continued.  The  advantages  of 
FVC  over  IJVC  iire  that  hemorrhage  is  more 
easily  controlled  in  FVC  and  compression 
of  the  airways  or  the  carotid(s)  and  conse- 
quent hypoxia  may  be  avoided.  The  main 
complications  of  FVC  are  deep  vein  throm- 
bosis and  infection — both  of  which  can  usu- 
ally be  avoided. 

Ultfasound-guided  IJVC  in  patients  who 
are  not  receiving  thrombolytic  therapy  car- 
ries a  1.7%  rate  of  carotid  artery  puncture 
and  a  0.2%  rate  of  hematoma  formation. - 
FVC  in  critically  ill  patients  offers  an  alter- 
native site  of  insertion  and  has  been  proven 
to  have  an  acceptably  low  rate  of  clinically 
iiTiportant  complications.''' 

Samer  Alkliuja  MD 

Department  of  Pulmonary  Medicine 

Catholic  Medical  Center 

New  York,  New  York 
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Dr  Sinkuvic  responds: 

I  appreciate  Dr  Alkhuja's  letter  concern- 
ing my  case  report,'  reflecting  his  interests  in 
this  special  field  of  intensive  care  medicine. 

In  my  patient,  ventricular  arrhythmias 
(Lown's  Class  II,  III,  IVB)  and  bradycardia 
(40/min)  with  widened  QRS  complexes, 
appearing  4  hours  after  streptokinase  ther- 
apy had  been  completed,  had  to  be  treated 
by  intravenous  medications  (lidocaine  and 
atropine),  but.  unluckily,  the  peripheral  in- 
ffavenous  line  was  no  longer  patent.'  In  acute 
myocardial  infarction,  widened  QRS  com- 
plexes with  bradycardia  usually  require  short- 
term  cardiac  pacing  because  these  findings 
are  often  followed  by  a  slow  ventricular- 
escape  rhythm  due  to  complete  atrioven- 
tricular block.-  During  thrombolytic  therapy, 
transcutaneous  external  cardiac  pacing,  if 
available,  is  particularly  useful  to  treat  brady- 
arrhythmias  if  they  do  not  respond  to 
atropine.  In  our  ICU  at  the  time  of  the 
patient's  presentation,  transcutaneous  car- 
diac pacing  was  not  yet  available,  and  trans- 
venous  cardiac  pacing  would  have  been  nec- 
essary if  medical  treatment  failed.  Although 
the  inost  prone  to  manual  external  com- 
pression, the  simplest,  most  direct  route  to 
the  right  ventricle  would  be  provided  by  the 
intravenous  route  and  would  allow  emer- 
gency cardiac  pacing  in  time.  Full-dose  sys- 
temic anticoagulation  and  thrombolytic  ther- 
apy are  only  relative  contraindications  to 
routine  intravenous  cannulation  under  such 
circumstances.' 

In  my  patient,  swelling  of  the  neck  after 
hematoma  formation  was  noticed  3  hours 
after  I.V.  cannulation  had  been  performed, 
indicating  slow  and  continuous  bleeding 
from  eroded  vessels  in  the  neck  area.  1  agree 
with  Dr  Alkhuja's  statement  that  manual 
compression  at  the  puncture  site  is  impor- 
tant because  it  is  effective  in  preventing 
hematoma  formation,  at  least  as  long  as  it 
is  continued.  In  my  patient,  thrombolytic 
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therapy  had  been  completed  several  hours 
previously  but  as  soon  as  manual  compres- 
sion was  stopped,  bleeding  started  again  be- 
cause a  protective  hemostatic  plug  could  not 
be  formed  on  the  injured  vessel  wall.  The 
main  constituent  of  the  coagulation  system 
(ie,  fibrinogen)  but  also  plasminogen  and 
inhibitors  of  fibrinolysis  were  consumed  by 
pharmacologically  induced  fibrinolysis  and 
only  reversal  of  the  acquired  coagulopathy 
by  infusion  of  plasma  proteins  could  stop 
the  bleeding.  Waiting  for  spontaneous  recov- 
ery of  native  fibrinogen,  normal  fibrin  in  the 
clot,  and  thrombin-coagulable  proteins  would 
take  another  10-15  hours  because  consid- 
erable recovery  is  achieved  only  25  hours 
after  the  start  of  streptokinase  therapy.'' 

Andreja  Sinkovic  MD 

Department  for  Internal  Intensive  Medicine 

Teaching  Hospital,  Maribor 

Maribor,  Slovenia 
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January  Issue — A  Useful  Clinical  Tool 

My  instructors — in  helping  me  prepare 
to  become  Registry  eligible — have  relent- 
lessly stressed  the  importance  of  total  patient 
assessment.  It  is  encouraging  to  see  that  con- 
cept brought  to  national  attention  in  the  Jan- 
uary 1997  issue  of  the  Journal.  The  article, 
"The  Respiratory  Care  Practitioner  in  Ex- 
tended Care  Facilities"  by  Kevin  A  Cornish 
RRT'  stresses  the  importance  of  preparation 
of  the  respiratory  practitioner  to  provide 
diversified  care. 

As  a  CRTT,  I  have  practiced  in  extended 
care  facilities,  also  known  as  subacute  care 
facilities,  and  understand  the  points  Mr  Cor- 
nish made.  In  the  article,  he  discusses  the  link 
between  the  care  provided  by  respiratory  care 
practitioners  in  these  facilities  and  the  con- 
tinuum of  total  patient  care. 

Extended  care  facilities  promote  indi- 
vidualized assessment,  critical  evaluation 
underlined  by  education  and  knowledge,  to 
best  care  for  the  patient.  Clinical  evaluation 
and  communication  with  other  practition- 
ers (physicians,  nurses,  and  rehabilitation 
teams)  are  a  vital  part  of  providing  care  that 
minimizes  fuuire  hospital  admissions.  I  think 
it  is  important  to  remember  that  knowledge 
and  understanding  of  the  different  levels  of 
care  required  by  patients  provides  consis- 
tency to  the  individual  patient. 

I  commend  the  educators  who  stress  the 
importance  of  critical  evaluation  of  the 
patient,  support  the  concept  of  a  broad  scope 
of  practice,  and  emphasize  the  importance 
of  our  profession  at  all  levels  of  care. 

I  also  commend  Mr  Cornish  for  his  em- 
phasis on  the  importance  of  extended  care 


facilities  in  the  continuum  of  care  and  Res- 
piratory Care  Journal  for  the  entirety  of  the 
January  1997  issue.  The  issue  should  be 
regarded  as  a  necessary  clinical  tool  for  stu- 
dents, offering  encouragement  in  a  "not  so 
encouraging  time"  in  health  care. 

Rebecca  Saling  CRTT 

Greenville,  Kentucky 
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A  Tribute  to  Jack  Emerson 

My  career  as  an  inhalation  therapist  began 
August  I,  1968.  Although  our  department 
had  a  few  MA- Is,  I  first  applied  mechani- 
cal ventilation  with  an  Emerson  ventilator. 
A  few  years  later  when  I  cared  for  a  child 
with  myasthenia  gravis,  my  choice  of  ven- 
tilators was  the  Emerson.  Jack  Emerson 
heard  of  our  endeavor  and  brought  a  pedi- 
atric piston  for  our  patient.  Stevie,  to  Grady 
Memorial  Hospital  in  Atlanta.  He  stayed  on 
for  a  few  days  to  make  sure  that  our  patient 
did  well. 

For  years  after  that,  I  would  run  into  him 
at  AAIT/AART/AARC  Annual  Meetings. 
He  seemed  to  know  everyone.  I  also  put  to 
good  use  some  of  his  inventions  (PEEP  and 
demand  valves)  for  many  more  years. 

Today,  1  heard  that  Jack  Emerson  died. 
What  a  force  he  has  been.  Breathe  a  sigh, 
Jack.  You  earned  it! 

Patrick  Pangburn  RRT 

Oregon  Health  Sciences  University 
Portland,  Oregon 
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Premature  Science  and  Immature  Lungs 
Part  II.  Chemical  Warfare  and  the  Newly  Born 


In  Part  I  of  "Premature  Science  and  Immature  Lungs" 
(American  Review  of  Respiratory  Disease.  July  1977) 
I  gave  an  account  of  the  beginnings  of  the  quantitative  approach 
to  surface  tension  (Laplace's  law  [1806],  Bowditch"s  remark- 
able translation  of  it  into  English,  with  annotations  and  cor- 
rections [1829-39].  and  Young's  work  on  cohesion  of  fluids 
[1804-05]  which  antedated  Laplace's  law)  and  of  the  con- 
siderable interest  of  physicists,  chemists,  and  general  phys- 
iologists in  surface  tension  and  interfacial  phenomena.  How- 
ever, the  discovery  of  surface  forces  was  premature  for 
mammalian  physiologists:  123  yeai's  elapsed  before  Neergaard 
did  his  now-famous  studies  on  surface  forces  generated  by 
alveolar  tissue-air  interfaces.  Neergaard' s  work  was  also  pre- 
mature for  pulmonary  physiologists  who  came  after  him.  and 
another  25  years  elapsed  before  his  work  was  rediscovered. 
Part  II  tells  some  highlights  of  the  30-year  post-Neergaard 
period  up  to  the  1959  paper  of  Avery  and  Mead. 

"Hyaline  Membranes" 

Not  because  of  Neergaard's  paper,  but  coincidental])  \\  ith 
its  publication,  pediatricians  and  obstetricians  became  increas- 
ingly interested  in  the  diagnosis  and  treatment  of  atelectasis 
of  the  newborn  and  in  the  pathologic  state  of  lungs  of  infants 
who  died  with  this  syndrome.  Curiously,  they  centered  their 
interest  on  "hyaline  (or  hyaline-like)  membranes"  that  pathol- 
ogists, depending  on  the  intensity  of  their  convictions,  found 
in  the  alveoli  of  all,  most,  many,  or  some  newborn  infants  that 
had  severe  respiratory  distress  at  birth  and  died  shortly  there- 
after. These  "membranes"  had  been  described  as  early  as  1903. 
They  were  the  subject  of  three  papers  in  the  1920s,  nine  in 
the  1930s,  thirteen  in  the  1940s,  and  many  more  in  the  1950s. 
In  retrospect,  they  were  not  really  membranes  at  all  (in  the 
sense  of  being  a  thin  sheet  covering  or  lining  a  tissue):  they 


were  merely  a  uanslucent.  homogeneous  something  that  stained 
with  eosin.  And  they  were  the  rc'\ult.  not  the  cause,  of  severe 
asphyxia  and  the  consequent  process  of  deterioration  of  cells, 
tissues,  and  the  baby.  More  important,  the  "membranes" 
diverted  the  attention  of  most  investigators  away  from  atelec- 
tasis and  away  from  new  concepts  thai  might  hase  led  to  fnid- 
ing  the  cause  of  the  disorder;  in  retrospect  they  were  red 
(eosinophilic)  herrings  drawn  across  the  trail  and  distracted 
the  scientific  hounds. 

The  history  of  .science  contains  many  examples  of  inves- 
tigators who  considered  a  problem  solved  because  they  had 
named  it  (or  renamed  it):  it  seems  that  this  happened  in  the 
case  of  "hyaline  membrane  disease."*  The  history  of  science 
also  includes  more  scientists  whose  goal  was  to  find  the/Jre.v- 
ciice  of  something  rather  than  the  absence  of  sometliing.  Thus, 
in  the  late  nineteenth  century,  when  new  pathogenic  bacte- 
ria were  discovered  almost  monthly  and  the  presence  of  each 
was  associated  w  ith  a  disease,  nutritionists  had  a  hard  time 
selling  the  medical  public  that  the  absence  of  specific  sub- 
stances, called  vitamins,  could  also  cause  disease.  Fascina- 
tion w  ith  the  presence  of  hyaline  membranes  may  well  have 
delayed  the  discovery  of  the  absence  of  surfactant. 

Not  everyone  concentrated  his  attention  on  hyaline  mem- 
branes. Wilson  and  Faiber  in  1933  (27)  entphasized  the  impor- 
tance of  "cohesion  of  the  moist  surfaces  in  collapsed  and  air- 
less lungs."  This  "stickiness."  they  wrote,  offers  considerable 
resistance  to  the  entry  of  air,  and  a  relatively  great  force 

...is  required  to  overcome  it  and  to  separate  the 
bronehiolar  and  alveoku'  walls  during  the  initial  expan- 
sion. The  fnsl  breath  of  every  new-born  baby  may  thus 
be  its  niosi  difficult  one.  and  especially  \'igoious  inspi- 
ratory efforts  must  be  maintained  for  a  vaiiable  period 


Pan  II  is  reprinted  with  permission  of  the  .American  Lung  Association, 
from  Am  Rev  Respir  Dis  1977:1 16(2  ):.1  II -.123. 


*At  one  lime  or  another,  the  syndrome  was  called  by  13  different  names. 
The  abundance  of  names  and  the  paucity  of  evidence  linkinj;  the  name 
and  the  cause  of  the  disease  is  another  example  of  the  "law"  that  the 
amount  of  knowledge  of  the  ciiiiw  of  a  disease  is  insersely  proportional 
to  the  square  of  the  nuiiihcr  ofiuDiii's  acquired  by  the  disease. 
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after  birth  until  the  normal  atelectasis  is  finally  over- 
come. This  initial  resistance  of  the  atelectatic  lungs  to 
expansion  is  always  present  and  contributes  to  the  main- 
tenance of  atelectasis  to  a  pathologic  extent.... 

It  is  believed  that  this  initially  lessened  distensibility 
of  the  lungs  after  they  have  stood  for  several  ht)urs  in 
a  state  of  passive  collapse  or  after  they  have  been 
entirely  exhausted  of  air  by  forceful  suction  is  due  to 
the  cohesion  of  the  moist  surfaces  of  the  air  passages, 
and  that  this  is  an  important  factor  in  the  maintenance 
of  the  fetal  state  of  atelectasis  after  birth;  it  is  a  fac- 
tor that  is  always  present,  and  when  combined  with  any 
of  the  other  conditions  to  be  discussed,  it  causes  the 
state  of  atelectasis  to  persist  to  a  pathologic  extent. 

Wilson  and  Farber  in  their  report  referred  neither  to  Neer- 
gaard's  research  nor  to  Thomas  Young's  1 806  paper  on  cohe- 
sion. They  noted  that  lungs  that  were  collapsed  and  contained 
neither  air  nor  liquid  required  considerable  force  to  expand 
them  initially  and  then  less  on  subsequent  breaths.  They  real- 
ized that  babies  born  with  atelectasis  continued  to  have  it  for 
variable  periods  after  birth  but  didn't  connect  it  with  the  con- 
tinued absence  of  something  in  the  alveoli  (other  than  the 
absence  of  air). 

In  1947.  Gruenwald  (28),  also  not  knowing  of  Neergaard's 
work,  determined,  first  using  saline  and  then  air,  the  small- 
est pressure  needed  at  autopsy  to  expand  nonaerated  lungs 
of  stillborn  infants  and  those  dying  shortly  afterbirth.  In  15 
infants,  the  pressure  was  9  cm  HiO  for  filling  with  saline  and 
18  for  filling  with  air.  This  difference  he  atunbuted  to  the  exis- 
tence of  surface  tension  at  the  tissue-air  interface  and  its 
absence  at  tissue-saline  interface.  He  decided  to  see  whether 
anything  could  be  done  to  decrease  surface  tension  at  the  tis- 
sue-air interface.  He  introduced  amyl  acetate  into  the  lungs 
by  two  methods;  one  consisted  of  forcing  in  air  containing 
amyl  acetate  vapor  and  the  other  of  rinsing  the  lung  with  0.25 
per  cent  amyl  acetate  in  saline  before  introducing  air.  He 
reported  his  findings; 

There  was  a  marked  reduction  in  the  pressure  nec- 
essary to  introduce  air  when  amyl  acetate  was  used  by 
either  of  the  two  methods.  The  reduction  amounts  to 
nearly  one-half  the  difference  between  the  values  for 
pure  saline  ;ind  air.  This  correlates  well  with  the  reduc- 
tion of  surface  tension  by  amyl  acetate,  as  shown  roughly 
by  the  height  of  a  fluid  column  in  a  capillary  (33  mm 
for  saline,  and  21  mm  for  amyl  acetate  solution). 

Another  change  was  noted  when  amyl  acetate  was 
used.  The  aeration  was  more  diffuse  than  usual,  affect- 
ing larger  portions  of  a  lobe  at  the  same  time  without 
immediately  exp;uiding  them  completely.  In  this  respect, 
too,  the  condition  was  intermediate  between  normal 
aeration  and  expansion  with  saline.  It  is  thus  demon- 
strable that  surface  tension  is  a  major  factor  in  the  resis- 
tance of  the  lung  of  the  newborn  to  aeration  but  does 
not  interfere  with  the  aspiration  of  fluid. 


He  then  concluded  by  suggesting  that  the  addition  of  sur- 
face active  agents  to  the  infant's  inspired  air  or  oxygen  might 
be  helpful  in  relie\ing  initial  atelectasis  of  newborn  infants. 
Gruenwald,  being  a  pathologist,  could  not  put  his  suggestion 
into  action;  the  pediatricians  and  obstetricians  continued  to 
debate  the  origin  of  hyaline  membranes  (29,  30). 

Macklin  and  the  Pneumonocytes 

Staub,  Clements,  Permutt,  and  Proctor  have  recently  writ- 
ten a  brief  biography  and  an  appreciation  of  Macklin' s  work 
(31).  Macklin  spent  most  of  his  academic  career  as  Profes- 
sor of  Histology  and  Embryology  at  the  University  of  West- 
em  Ontaino  in  Canada.  Much  of  it  was  occupied  studying  the 
airways,  the  pulmonary  circulation,  and  macrophages;  some 
of  it  was  devoted  to  speculation  on  surface  forces  in  alveoli. 
Macklin,  like  others,  was  unaware  of  Neergaard's  work  and 
reasoning.  Macklin' s  first  reference  to  surface  tension  was 
a  brief  sentence  in  1 946  in  a  long  paper  describing  epicytes 
(32).  In  it  he  stated  that  epicytes  ("residual  alveolar  epithe- 
lial cells")  may  be  in  the  class  of  a  secretory  cell  and  play  a 
u.seful  role  in  conditioning  the  surface  fluid  film  of  alveoli. 
"It  may  be,"  he  wrote,  "that  it  [the  epicyte]  contributes  some- 
thing to  the  circumscribing  fluid  film  of  the  alveolar  capil- 
lary wall  which  is  advantageous  in  external  respiration."  In 
this  1946  statement  he  neither  defined  the  "something"  nor 
explained  how  it  was  "advantageous,"  but  obviously  he  real- 
ized that  it  might  be  physiologically  important,  though  he  didn't 
specify  how. 

In  1954,  Macklin  (33)  published  his  well-known  paper  on 
the  alveolar  mucoid  film  and  the  epicytes,  which  he  had  now 
renamed  "pneumonocytes."  In  it  he  first  noted  that  on  Septem- 
ber 4,  1953  (at  the  International  Physiological  Congress  in 
Montreal)  he  had  elaborated  on  his  1946  views  and  had  sug- 
gested that  a  watery  mucoid  film,  a  hydrated  secretion  of  gran- 
ular pneumonocytes,  provided  a  noncellular  interface  between 
alveolar  air  and  the  thin  alveolar  epithelium.  He  then  elab- 
orated on  his  1953  suggestion  by  making  a  clear  statement 
of  his  concept  that  a  thin,  aqueous,  mucoid,  cohesive  flexi- 
ble film,  about  0.2  fjm  thick,  covers  alveolar  walls  and,  as  he 
put  it: 

...[performs]  vital  functions,  such  as  assisting  in 
the  removal  of  fine  living  and  dead  particulate  mat- 
ter, the  maintenance  of  a  constant  favourable  alveo- 
lar surface  tension,  the  facilitation  of  gaseous  exchange, 
the  protection  of  the  underlying  tissue  from  desicca- 
tion, and  the  suppression  of  invading  micro-organisms. 
Its  mechanism  of  production  normally  insures  a  con- 
stancy of  volume,  thickness,  water  and  solid  content, 
and  other  features. 

There  is  evidence  pointing  to  the  granular  pneu- 
monocytes as  the  originators  of  the  secretion  which 
composes  this  film.... 

It  may  be  causally  related  to  the  myelin  figures 
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(Leathes  1925)  which  are  seen  by  phase-coiUrast 
microscopy  to  emerge  in  great  abundance  from  the  sur- 
faces of  the  alveolar  walls  in  sections  of  fresh  lung 
mounted  in  w  ater  or  in  physiological  saline  solution. 
for  they  are  generated  in  hydrophilic  material  (Frey- 
Wyssling  1953b).  It  may  have  something  to  do  with 
the  inhibition  of  bubble  formation,  for  in  life  no  air- 
bubbles  are  nomiallv  formed  in  the  alveoli.  If  they  were 
so  formed,  in  quantity,  the  effect  would  be  disastrous. 


Staub  and  associates  (31)  wrote: 

Although  Macklin  did  not  ov  ertly  state  that  the  gran- 
ular pneumonocytes  secrete  surfactant,  it  is  obvious 
that  he  recognized  "myelinogens"  (phospholipids)  in 
the  alveolar  lining  and  knew  that  they  were  connected 
with  the  osmiophilic  lamellar  bodies  of  the  granular 
pneumonocytes.  He  also  recognized  the  aqueous, 
mucopolysaccharide-rich  nature  of  the  alveolar  sur- 
face and  the  need  to  regulate  alveolar  surface  tension. 


Although  the  "aqueous,  mucopolysaccharide-rich"  film 
is  indeed  there,  Macklin  did  not  appreciate  that  on  top  of  it 
is  a  monomolecular  layer  of  phospholipid-containing  suilactaiit 
and  that  this  lowers  surface  tension  of  the  film  when  alveoli 
become  smaller.  Macklin  thought  that  the  function  of  the  tllm 
was  to  maintain  a  "constant  favorable  alveolar  surface  ten- 
sion" (italics  added);  if  he  had  written  "constant/v  favorable"' 
he  would  ha\  e  been  correct — but  instead  he  wrote  "constant 
. . .  tension."  And  so  direct,  tangible  evidence  of  the  existence 
of  pulmonary  surfactant  was  still  a  few  years  away. 

The  Role  of  Chemical  Warfare  Research 


During  Worid  War  II,  the  U..S.  laboratories  had  an  all-star 
uniformed  staff  including  Alfred  Gilman.  Oscar  Bodansky, 
George  Koelle.  Maurice  Strauss.  Hale  Ham.  Richard  Bing, 
Clarke  Wescoe.  Timothy  Talbot.  Frederick  Crescitelli.  Fred- 
erick Phillips,  and  James  Whittenberger:  the  staff  at  Porton 
included  Sir  Charles  Lovatt  Evans  (physiology).  J.H.  Gad- 
dum  (pharmacology),  and  G.R.  (later  Sir  Roy)  Cameron 
(pathology ).  When  peace  came,  medical  research  to  combat 
the  effects  of  chemical  warfare  continued  on  both  sides  of  the 
Atlantic,  both  intramurally  in  government  laboratories  and 
extramurally  supported  by  contracts  at  universities. 

Chemical  warfare  has  never  been  a  popular  wartime  weapon 
and.  except  for  isolated  instances.  ha.s  not  been  used  since  World 
War  I.  In  a  sense  then,  the  input  of  dollars  and  manpower  and 
the  output  of  research  for  chemical  defense  have  not  been 
applied  to  the  military  needs  for  which  they  were  intended. 
But  somehow  or  other,  though  ne\  er  planned  tliat  way  by  any 
general  staff  or  cominission  or  task  force,  research  supported 
by  cheinical  warfare  dollars  led  to  our  first  real  understand- 
ing of  the  nature  and  cause  of  tlie  respiraioiy  disn-ess  syndrome 
in  the  newborn;  that,  in  tuni.  proved  essentiid  for  the  first  effec- 
tive management  of  a  disorder  that,  until  a  few  years  ago, 
caused  the  death  of  at  least  20.(X)0  newborn  babies  each  year 
in  this  country  alone.  If  you  had  known  this  when  the  Mans- 
field amendment  (which  prohibited  Department  of  Defense 
scientists  from  doing  basic  research)  was  being  debated  by 
Congress,  you  might  have  testified  that  a  lot  of  good  science 
can  come  out  of  "military"  research  w  hen  the  right  com- 
manding officer,  the  right  scientific  director,  and  the  right  sci- 
entists come  together  at  the  right  moment.  Basic  research  on 
alveolar  suifactant  never  won  any  militai-y  battles,  but  it  largely 
won  the  war  against  atelectasis  of  the  newborn. 

So  much  for  this  aside.  Now  for  the  work  of  Radford. 


Macklin" s  work  on  the  pneumonocytes  was  supported  by 
the  National  Cancer  Institute  of  Canada,  but  his  earlier  work 
on  alveolar  size  was  supported  by  the  Canadian  Chemical 
Warfare  Laboratories  (34.  35).  Next  in  our  highlights  come 
the  studies  of  Radford.  Pattle.  and  Clements.  Before  going 
on  to  the  research  of  each,  it's  worth  recording  in  the  history 
of  science  that  their  papers — ones  that  were  crucial  to  the  dis- 
covery of  surfactant — were  supported  by  the  chemical  war- 
fare laboratories  of  the  United  States  and  England.  Radford 
worked  at  Harvard  supported  by  a  contract  from  the  Med- 
ical Research  Laboratories  of  the  U.S.  Army  Chemical  Cen- 
ter; Pattle  was  a  physicist-physiologist  working  full  time  for 
the  British  Chemical  Defence  Experimental  Establishment 
at  Porton.  England,  and  Clements  was  a  full-time  clinicid  phys- 
iologist working  at  Edgewood,  Md.,  in  the  U.S.  Army  Chem- 
ical Center.  All  had  the  overall  mission  of  preventing,  diag- 
nosing, and  treating  damage  to  personnel  by  a  variety  of  war 
gases,  such  as  the  new  nerve  gases  that  cause  neuromuscu- 
lar block  and  respiratory  paralysis,  and  phosgene,  which  causes 
pulmonary  edema. 


Radford  and  Alveolar  Surface  Area 

At  last  we  come  to  someone  writing  in  English  v\ ho  knew 
of  Neergaard"s  work.  Radford,  before  receiving  his  M.D. 
degree  at  Harvard  ( 1946).  went  to  Massachusetts  Institute  of 
Technology  and  had  an  excellent  background  in  the  physi- 
cal sciences  when  he  joined  the  physiology  department  first 
at  Harvard  Medical  School  (1949-52)  and  then  at  Harvard's 
School  of  Public  Health  (1952-55).  Not  only  that  but  he  had 
an  unusual  dual  knack  of  knowing  how  to  apply  physical 
knowledge  to  physiology  and  medicine  and  how  to  teach;  when 
I  organized  a  Medical  Faculty  Training  Program  at  the  Uni- 
versity of  Pennsylvania  in  1956-57,  designed  to  acquaint  or 


'  Cliristie  and  Mcintosh  (1934)  list  Neergaard  and  Wirz  (1927)  and  Neer- 
gaard  ( 1929)  in  their  bibliography  but  refer  to  the  1929  paper  in  their  text 
only  once,  and  incorrectly,  in  a  listing  of  previous  workers  who  had  mea- 
sured intrapleural  pressure;  Neergaard  in  1929  reported  only  his  work  on 
excised  luniis.  distended  either  with  air  or  tluid. 
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reacquaint  faculty  members  with  both  basic  sciences  and  basic 
medical  sciences,  I  turned  to  Radford  (then  at  DuPont's  Haskell 
Research  Laboratories  in  Delaware)  to  give  a  course  on  "The 
Physical  Basis  for  Analysis  of  Biological  Processes"  for  the 
group,  and  a  splendid  course  it  was, 

Radford  didn't  set  out  in  his  research  to  fmd  the  cause  and 
treatment  for  atelectasis  of  the  newborn.  What  he  wanted  to 
do  in  the  early  1950s  was  to  estimate  the  total  surface  area 
of  the  alveoli  of  mammalian  lungs.  The  HaiAard  group  of  Whit- 
tenberger.  Mead,  and  ass(KMates.  at  the  School  of  Public  Health, 
had  a  deep  interest  in  piilmonai-y  physiology,  and  alveolar  sur- 
face area  was  an  important  number  to  those  interested  in  dif- 
fusion and  gas  exchange  between  alveoli  and  pulmonary  cap- 
illary blood.  Radford  believed  that  the  estimates  of  this  area 
that  had  been  made  using  histologic  metliods  (on  lungs  scarcely 
in  a  physiologic  state)  tended  to  result  in  overestimates  of  the 
number  of  alveoli  and  of  the  total  alveolar  surface.  So  he 
decided  to  use  a  physical  method  based  on  surface  tension 
and  energy.  His  work,  which  began  in  1952,  was  published 
in  1954  (his  first  published  paper)  (36).  In  it  he  wrote: 

The  method  of  estimating  lung  surface  described 
in  this  report  is  based  on  physical  measurements  of  the 
lungs  and  avoids  any  assumption  of  size  or  configu- 
ration of  respiratory  stnictures.  The  calculation  depends 
on  consideration  of  the  changes  in  free  energy  of  the 
lungs  as  they  are  deflated.  During  intlalion,  energy  is 
stored  by  deforming  elastic  elements,  and  by  the  cre- 
ation of  a  large  air-liquid  interface.  If  the  lungs  are 
detlaled  by  allowing  volume  equilibrium  at  successive 
pressure  decrements,  the  stored  energy  released  dur- 
ing dellation  can  be  measured.... 

As  will  be  shown  below,  it  is  possible  to  estimate 
the  contribution  of  elastic  energy  to  the  total  free  energy 
and  obtain  the  surface  free  energy  by  difference.... 

Gas-tree  animal  lungs  are  prepared  by  allowing  the 
pulmonary  blood  flow  to  absorb  the  al\eol;ir  gases,  after 
initially  hyperventilating  the  lungs  with  pure  oxygen. 
These  completely  dellated  lungs  are  remo\cd.  filled 
with  isotonic  NaCl  solution  while  suspended  in  a  saline 
bath,  and  the  "elastic"  curve  is  obtained  during  defla- 
tion by  allowing  the  volume  to  reach  equilibrium  at 
each  pressure.  This  cur\e  is  then  compared  w ilh  the 
deflation  curse  subsequently  obtained  in  the  same  way 
after  air  inflation  at  the  same  temperature. 

Here  is  another  exiimple  of  the  Lost  and  Found  Phenomenon 
(.^7).  Radford  did  his  initial  experiments  completely  inde- 
pendently of  Neergaard"s  work  and  did  not  know  of  Neer- 
gaard's  paper  until  later  in  his  experiments,  w  hen  Mead  found 
it  in  searching  the  literature.  However,  Radford's  redisco\- 
ery  provided  a  necessary  confirmation  of  Neergaard's  con- 
clusions on  the  importance  of  surface  tension  in  aheolar  expan- 
sion and  retraction.  Radford  then  set  out  to  calculate  ah  eolar 
surface  area.  Using  a  figure  of  50  dynes  per  cm  (that  of  human 
serum)  as  that  of  the  interfacial  layer  between  tissue  fluid  and 


air  in  alveoli,  he  calculated  that  the  total  alveolar  surface  area 
was  about  one-tenth  that  calculated  by  those  who  had  used 
histologic  methods.  He  then  commented  on  the  difference  in 
numbers  obtained  by  the  new  and  the  old  methods; 

The  striking  difference  between  the  estimate  for 
human  lungs  of  5  to  10  m-  by  the  method  discussed 
in  this  report  and  the  estimates  of  50  to  100  m-  obtained 
from  histologic  measurements.  deser%es  additional  com- 
ment. None  of  the  assumptions  on  which  the  surface 
energy  method  depends  could  account  for  this  difference 
unless  the  lung  surface  were  a  semi-solid  phase  or  con- 
sisted of  a  highly  surface-active  substance.  Neither  of 
these  possibilities  is  at  nil  likely  [italics  added]. 


Radford  had  come  to  a  fork  in  the  road  and  had  to  decide 
v\  hich  fork  to  take;  one.  that  his  theory,  assumptions,  and  cal- 
culations were  correct,  or  the  other,  that  his  assumed  value 
for  surface  tension  was  wrong  and  that  instead,  the  "lung  sur- 
face consisted  of  a  highly  surface-active  substance."  He  chose 
the  former,  and  missed  the  opportunity  to  be  the  first  to  find 
and  identify  pulmonary  surfactant. 

We  might  speculate  why  Radford  had  more  faith  in  his  val- 
ues than  in  the  estiinates  of  histologists.  In  the  1950s  and  ear- 
lier, anatomists  did  not  concem  themselves  with  studying  lungs 
under  physiologic  conditions  and  their  data  were  suspect  on 
this  account.  Histologists  who  studied  lungs  closer  to  their 
physiological  state  got  smaller  values  for  alveolar  area;  oth- 
ers got  the  higher  figures.  It  was  logical  for  Radford  to  ques- 
tion the  histologists"  data:  it  would  have  been  illogical  in  1954 
to  have  assumed  d:e  existence  of  a  biologic  substance  that  could 
lower  surface  tension  to  extremely  low  values.  Radford  there- 
fore accepted  a  value  of  50  dynes  per  cm  for  the  surface  ten- 
sion of  the  alveolar  film.  Why  wasn't  he  influenced  more 
strongly  by  Neergaard's  measurements  of  surface  tension? 
Radford  said  in  his  paper  (36): 

Neergaard  . . .  measured  the  surface  tension  coef- 
ficient of  lung  tissue  extracts,  using  the  method  of 
Lenard  cl  al.  His  results  \aried  from  35  to  41  d\nes/cm; 
in  \iew  of  eirors  of  the  method  and  the  presence  of  intra- 
cellular substances,  the.se  values  cannot  be  applied  to 
intact  lungs,  von  Neergaard  found  no  conclusive  evi- 
dence for  a  surface-active  film  in  the  lung,  and  con- 
cluded that  the  interfacial  layer  is  probably  an  aque- 
ous solution  having  a  surface  tension  coefficient  near 
that  of  serum. 

There  were  no  published  translations  of  Neergaard's  Ger- 
man into  English  in  1954.  Now  there  are  two  (38  a,  b).  The 
translators  agree  that  what  Neergaard  wrote  was  as  follows; 

In  such  extracts  (aqueous  extracts  obtained  from 
the  lung  parenchyma]  ...  I  found  consistently  unex- 
pectedly low  values  of  35-41  dynes.  From  a  physic- 
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ochemical  point  of  view,  it  would  be  understandable 
that  suiface-active  substances  gradually  accumulate 
at  the  alveolar  surface....  The  uncenainty  about  our 
results,  arising  froin  the  fact  that  we  do  not  know  the 
exact  surface  tension  in  the  alveoli,  cannot  therefore 
be  fundamental,  because  the  surface  tension  of  the  gum 
solution  is  very  low,  and  that  in  the  alveoli  must  also 
be  very  low ,  that  is.  at  the  lower  biological  limit.  . .  .the 
error  cannot  be  great;  it  is  probably  less  than  individual 
and  species  differences.  Our  main  findings  and  their 
order  of  magnitude  remain  unchanged;  nevertheless, 
the  question  should  be  further  investigated. 

I  interpret  Neergaard's  words  (in  these  translations)  as  an 
expression  of  his  conviction  that  the  surface  tension  at  the  al\  e- 
olar-air  interface  must  be  very  low,  but  that  scientific  caution 
compelled  him  to  call  for  further  investigation.  Radford  may 
have  interpreted  Neergaard's  words  as  an  expression  of  uncer- 
tainty about  his  method  and  that  the  surface  tension  must  be 
near  that  of  plasma.  Further.  Radford  knew  that  lung  tissue 
contained  lipids  that  mixed  with  real  lung  tissue  (alveolar  walls). 
could  give  a  misleadingly  low  value.  Actually  to  a  "fat  and 
soap"  scientist  of  Neergaard's  time  (and  Neergaard  consulted 
with  Professor  Scherrer  of  Zurich  Federal  Technological  Col- 
lege who  was  quite  sophisticated  in  surface  chemistry),  the 
difference  between  50  dynes  per  cm  (the  value  for  plasma) 
and  35  (Neergaard's  lowest  value  for  lung  extracts)  was  enor- 
mous; as  Neergaard  put  it,  35  was  "at  the  lower  biological 
limit."  However.  Radford  may  have  interpreted  this  differ- 
ence as  being  within  experimental  en-or.  We  now  know  that 
pulmonary  surfactant  is  unique  in  lowering  surface  tension 
far  below  35  dynes  per  cm,  to  10  dynes  per  cm  or  less. 

Sometimes,  an  incorrect  assumption  or  conclusion  holds 
back  scientific  advance.  In  this  case.  Radford's  did  not,  for 
it  served  as  an  important  stimulus  to  others,  including  Clements 
a  few  years  later,  to  reopen  the  issue.  More  of  Clements  soon: 
but  first  we  should  discuss  Pattle  and  his  noncollapsing  foam. 

Pattle  and  Pulmonary  Edema  Foam 

Pattle  became  interested  in  science  at  an  early  age,  "six 
or  possibly  earlier . . .  particularly  chemicals  and  such  things 
as  frogs  and  beetles."  He  went  to  Westminster  School  at  the 
age  of  14.  started  with  the  usual  classical  curriculum  (which 
he  didn't  think  did  any  harm ).  but  sw  itched  to  science  a  year 
later.  He  read  the  literature  thoroughly  for  a  prize  essay  on 
surface  tension:  he  didn't  win  the  prize  because  he  never  wrote 
the  essay,  but  he  acquired  a  good  knowledge  of  surface  forces 
at  an  early  age. 

Pattle  received  first  class  honours  in  physics  at  Oxford  in 
1940.  then  worked  on  medical  aspects  of  the  war  effort  from 
1941  to  1943  with  the  British  neurophysiologist,  Weddell: 
his  research  dealt  largely  with  clinical  electromyography,  den- 
ervated  muscle  and  human  pain  fibers.  In  1943,  he  joined  the 
Royal  Electrical  and  Mechanical  Engineers,  concerned  mainly 


with  radar,  becoming  a  Captain  in  1946.  In  1947.  while  in  Ger- 
many, he  saw  an  advertisement  for  biophysicists.  and  applied 
and  received  a  post,  now  in  civil  service,  at  the  Chemical 
Defence  Experimental  Laboratory  at  Porton.  England. 

He  worked  in  the  Physics  Department  under  H.L.  Green 
and  W.R.  Lane,  noted  authorities  on  particulate  clouds,  dust, 
smokes,  and  mists,  and  they  assigned  him  the  task  of  study- 
ing surface  tension  in  certain  liquids  intended  to  be  used  as 
aerosols.  In  the  course  of  this  work,  he  devised  a  simple  method 
of  producing  a  "raft"  of  equal-sized  bubbles  on  the  surface 
of  a  liquid.  This  "raft"  could  be  measured  and  manipulated 
to  yield  useful  information  on  the  properties  of  the  liquids. 
In  1950.  he  published  a  note  on  mutually  immiscible  layers, 
and  two  full  papers,  one  on  the  production  of  small  bubbles 
and  the  other  on  the  mechanism  of  action  of  anti-foams.  Though 
no  one  then  knew  it,  this  was  the  best  possible  groundwork 
for  his  later,  completely  unrelated,  research. 

However,  in  1952,  after  several  years  of  administrative 
assignments  in  London.  Pattle  returned  to  Porton  to  work  under 
Dr.  Kenneth  Wilson  in  Porton's  Physiology  Department.  (Wil- 
son is  now  at  the  U.S.  Army  Chemical  Center  in  Edgewood 
and  Assistant  Professor  of  Anesthesia  at  Johns  Hopkins.)  No 
one  at  Porton  was  then  thinking  about  surface  tension  in  pul- 
monary alveoli.  From  November  1952  to  July  1953,  John 
Clements  joined  Wilson's  group  as  an  exchange  scientist  from 
the  U.S.  Army  Chemical  Center — to  do  collaborative  work 
on  the  treatment  of  nerve  gas  casualties.  Johns  and  Cooper 
at  Edgewood  had  just  introduced  mask-to-mask  resuscitation 
for  treating  patients  w  ith  respiratory  paralysis,  and  the  group 
at  Porton  frequently  discussed  pulmonaiy  compliance  and  fac- 
tors affecting  it.  Clements  brought  word  of  Radford's  work- 
in-progress  at  Harvard  and  of  the  infiuence  of  surface  tension 
on  lung  compliance:  Neergaard's  name  had  now  reached  Eng- 
land via  Boston  and  Edgewood. 

At  this  time.  Pattle  was  still  interested  more  in  improving 
preamplifiers  and  electrodes  for  electromyography  than  in  pul- 
monary physiology. 

Bubbles  continued  to  intrude  into  his  work.  As  he  put  it. 
"the  curse  of  these  microelectrodes  was  that  small  bubbles  of 
air  kept  getting  into  them,  and  the  only  thing  you  could  do  was 
to  wait  until  the  bubble  had  disappeared  under  the  influence 
of  surface  tension.  This  gave  me  the  idea  of  measuring  sur- 
face tension  by  the  rate  of  contraction  of  a  bubble."  He  became 
involved  in  pulmonary  research  in  1953 — not  because  he 
wanted  to  find  the  cause  and  treatment  of  respiratory  distress 
in  newborn  babies,  but  because  of  practical  problems,  again 
associated  with  bubbles.  Phosgene  kills  by  producing  pulmonary 
edema  so  severe  that  foam  fills  alveoli  and  ainvays  and  causes 
asphyxia.  One  afternoon,  Wilson  was  talking  to  Pattle  over 
tea  when  the  "Chief"  Harry  Cullumbine,  and  Professor 
Cameron  dropped  in.  Cameron  had  been  full-time  at  Porton 
during  World  War  II  and  became  so  interested  in  pulmonaiy 
edema  that  he  continued  working  part  time  at  Porton  for  years 
after  the  end  of  the  war.  Cameron  was  studying  experimen- 
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tally-produced  pLilmonary  edema  in  goats  and  losing  most  of 
them  when  tbain  welled  into  the  airways.  Culliniibine  had 
learned  of  the  work  of  Curry  and  Nickerson  (39),  who  claimed 
that  antifoam  agents  were  effective  in  breaking  up  the  foam 
of  pulmonary  edema,  and  Cameron  remarked,  "Pattle,  1  hear 
that  you"re  an  expert  on  foams."  Pattle  averred  that  he  knew 
something  about  them.  So  Cameron  continued,  "Can  you  do 
something  to  break  the  foam  in  my  goats?"  Pattle  thought  he 
could,  and  started  by  repeating  the  work  of  Curry  and  Nick- 
erson. However,  when  he  added  several  powerful  antifoams 
to  a  sample  of  tracheal  foam  from  a  rabbit  suffering  from  pul- 
monary edema,  the  foam  remained  unaffected  (40).  Pattle  knew 
then  that  the  air  bubbles  of  foam  originating  in  alveoli  must 
be  covered  with  the  lining  layei'  of  the  alveolar  surface,  a  unique 
material  that  conferred  great  stability  on  the  bubbles. 

Though  he  concluded  that  using  silicone  antifoams  was 
an  ineffective  way  of  treatment  of  phosgene-induced  edema. 
he  became  intensely  interested  in  stable  bubbles.  In  IQS.*?,  he 
published  a  note  in  Nature  (41 );  it  occupied  only  a  little  more 
than  one  column,  but  he  packed  a  lot  into  it.  Here  are  some 
excerpts  from  it: 

In  acute  limg  ocdciii;i  in  the  rahbii.  Ilmd  and  fiiam 
are  found  in  the  trachea.  This  fiiani  has  an  altogether 
peculiar  property,  in  that  it  is  unattccled  by  silicone 
anti-foams;  these  rapidly  destroy  the  foams  produced 
by  shaking  oedema  fluid  or  blood  serimi  with  air.... 
Similar  foams  are  obtained  from  healthy  lung  by  cut- 
ting and  squeezing  under  water,  or  after  introduction 
of  saline  into  the  trachea.  The  stability  of  such  foams 
is  due  to  an  insoluble  surface  layer  on  the  bubbles:  this 
layer  can  be  attacked  by  panerealin  or  by  trypsin. 

Oedema  foam  is  thus  not  pnxluced  by  agitation  of 
the  oedema  fluid  with  air  during  respiration:  it  can  only 
have  been  fomied  by  air  originally  contained  in  the  fine 
air  spaces  of  the  lung  being  broken  up  into  bubbles  and 
afterwards  expelled  into  the  bronchi  and  trachea.  The 
lining  layer  of  the  hubbies  cannot  ha\  e  come  from  the 
oedema  fluid,  and  must  therefore  ha\'e  foiined  ihe  orig- 
inal lining  layer  of  the  fine  air  spaces. . .. 

In  air-saturated  water,  bubbles  (say  40  //  in  diam- 
eter) from  foam  from  the  lung  usually  remain 
unchanged  in  size  for  long  periods  (60  min.).  whereas 
similar  bubbles  from  serum  and  other  foams,  owing 
to  their  internal  excess  pressure,  dissolve  and  disap- 
pear within  a  few  minutes.  The  surface  tension  of  the 
lung  bubbles  is  therefore  zero:  or,  to  put  this  another 
way,  the  surface  pressure  of  the  layer  is  equal  to  the 
surface  tension  ol  (he  underlying  liquid.... 

40-/i  bubbles  \(.]ueezed  from  a  fragment  of  the  arti- 
ficially inflated  lung  of  a  mature  foetal  rabbit  (uilhin 
a  few  seconds  of  inflation )  ami  kept  in  air-saturated  saline 
usually  contract  by  about  .^0  per  cent  in  diameter  and 
then  remain  stable.  The  layer  is  therefore  initially  formed 
by  rapid  surface  adsoiption  from  a  substance  already 
present  in  the  foetal  lung.  It  probably  matures  some- 
what durin'j  the  first  tew  hours  after  birth.... 


By  none  ot  the  many  melht)ds  uied  ha\  e  small  bub- 
bles stable  in  air-saturated  saline  been  regularly  pro- 
duced from  blood  or  from  amniotic  fluid.  The  layer 
is  thus  not  tbrnied  from  either  of  these  liquids,  or  from 
a  transudate  from  the  blood.  Such  bubbles  have  been 
foimcd  from  nasal  (but  not,  so  far,  from  tracheal)  mucus: 
they  are  easily  formed  from  a  solution  of  an  extract  of 
hog  gastric  mucosa  ( "gastric  mucin' ),  and  from  this  solu- 
tion also  a  tbani  resistant  to  silicone  anti-foams  has  been 
prepared.  These  findings  suggest  that  a  layer  of  some 
form  of  mucus  |  Macklin  in  1 9,'i4  had  referred  to  it  as 
a  mucoid  film],  secreted  in  the  depths  of  the  lung,  is 
the  source  of  the  insoluble  abeolar  lining  layer. 

Pattle  also  proposed  that  a  very  low  surface  tension  was 
essential  if  an  alveolar  lining  layer  was  to  prevent  continu- 
ous transudation  into  aheoli  and  consequent  pulmonary  edetna. 
He  wrote: 

Published  calculations  on  the  pressure  balance 
between  the  lung  capillaries  and  the  alveoli  have  dis- 
regarded the  surface  tension  at  the  sharply  cuned.  and 
probably  moist,  alveolar  wall.  If  the  surface  tension 
were  that  of  an  ordinary  liquid,  enough  suction  would 
be  exerted  to  fill  the  alveoli  with  a  transudate  from  the 
capillaries.  Means  for  keeping  the  surface  tension  low 
must  therefore  be  part  of  the  design  of  the  lung.  It  is 
thus  evident  that  the  alveoli  are  lined  with  an  insolu- 
ble protein  layer  which  can  abolish  the  tension  of  the 
abeolar  surface. 

This  concept  has  not  yet  been  susceptible  to  direct  exper- 
imental proof. 

Because  the  Potion  laboratories  became  in\ nKed  in  a  study 
of  atmospheiic  pollutants  (as  a  result  of  the  Gi^at  London  .Smog 
of  December  1952,  in  which  4,()()0  people  died).  Pattle  pub- 
lished no  more  on  the  subject  until  19.'>8  when  a  full  paper, 
with  the  same  title  as  the  1955  paper,  appeared  in  the  Pro- 
ceedings of  the  Royal  Society  of  London  (42).  This  contained 
a  paragraph  well  worth  adding  to  the  above  excerpts: 

The  finding  that  the  lung  lining  substance  appears 
only  late  in  the  foetal  life  of  the  guinea-pig  suggests  that 
absence  of  the  lining  substance  may  sometimes  be  one 
of  the  dilTiculties  with  which  a  premature  baby  has  to 
contend:  such  a  defect  may  possibly  play  a  part  in  caus- 
ing soine  cases  of  atelectasis  neonatorum.  The  appear- 
ance of  a  hyaline  membrane  might  possibly  be  due  either 
to  a  defective  lining  layer  causing  transudation  from 
the  blood  or  to  CNcessive  secretion  of  lining  substance. 
These  matters  need  experimental  investigation. 

In  the  mcantiiiic.  Clements,  working  in  the  Chemical 
Warfare  Medical  Research  Laboratories  on  the  other  side 
of  the  Atlantic  (at  Edgewood.  Maryland)  began  to  worry 
seriously  about  Radford's  data  and  Rattle's  statement  on 
zero  surface  tension. 
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Clements  and  Quantitative  Studies  of  Surfactant 

Clements,  very  mucii  like  Pattle,  decided  on  his  career  at 
an  early  age.  Clements  decided  to  be  a  scientist  when  8  or  9 
years  old  and  announced  the  decision  to  the  world  (or  at  least 
to  his  neighborhood)  by  cutting  the  letters  S-C-I-E-N-T-I-S-T 
out  of  the  front  of  a  hea\y  cardboard  box.  then  lining  the  inside 
of  the  box  with  red  paper,  installing  a  Hashing  light  behind 
the  letters  and  finally  placing  the  completed  sign  in  the  front 
window  of  the  family's  house,  advertising  his  wares  (figure 
1).  (I  hope  that  the  neighbors  got  close  enough  to  read  SCI- 
ENTIST instead  of  standing  off  and  recognizing  only  a  red 
light. )  He  didn't  know  what  kind  of  scientist  he  wanted  to  be 
and  debated  a  bit  between  chemical  engineering  and  medicine. 
His  father  helped  him  to  decide  by  sending  him  on  a  tour  of 
industrial  chemical  engineering  plants:  that  tour  settled  him 
on  medicine. 


SCIENTIST 


Fig.  1 .  A  Madison  Avenue  concept  of  Clements'  window  ad. 


His  decision  to  go  into  medical  research  was  reinforced 
by  the  state  of  medical  knowledge  when  he  v.  as  a  medical  stu- 
dent between  1943-1947.  He  found  so  much  in  each  patient 
that  was  unknown  that  he  felt  it  impossible  to  have  a  satis- 
fying career  in  the  practice  of  medicine.  Therefore,  after  receiv- 
ing his  M.D.  in  1947,  he  skipped  the  internship  and  went 
directly  into  the  department  of  physiology  at  Cornell  Med- 
ical College,  headed  by  Eugene  DuBois.  Clements  thought 
that  he  would  like  to  study  neurochemistry,  especially  the  inter- 
mediary metabolism  of  brain  tissue.  But  two  yeai's  later.  James 
Forrestal.  Secretar>'  of  Defense,  issued  an  appeal  to  physicians 
to  volunteer  for  Army  service.  It  is  said  that  his  nationwide 
appeal  netted  three  volunteers,  one  of  whom  was  Clements, 
who  had  been  in  the  Amiy  Specialized  Training  Program  while 
in  medical  school. 

Fortunately  for  science  (although  not  for  Clements'  later 
income),  Clements.  ha\'ing  no  internship  and  no  license  to  prac- 
tice, was  assigned  for  two  years  to  the  Army  Chemical  Corps 
Medical  Research  Laboratories  at  Edgewood,  Maryland.  At 
the  end  of  this  hitch.  Captain  Clements  decided  that  he  liked 
the  scientific  environment  at  Edgewood  and  the  freedom  that 
he  had  there  to  follow  his  own  ideas,**  and  he  stayed  on  as 
a  scientist  in  civil  service.  Edgewood  did  have  some  unique 
aspects:  the  Research  Laboratory's  militar>'  commander  was 
Colonel  John  Wood,  a  highly  respected  and  beloved  man,  and 
its  civilian  Director  of  Research  was  D.  Bruce  Dill,  one  of  Amer- 
ica's  leading  physiologists.  And  Edgewood  was  close  to  Bal- 


timore and  Hopkins  (where  Clements  had  a  part-time  appoint- 
ment as  Lecturer  in  Anesthesiology)  and  to  Philadelphia  and 
Penn  (where  he  was  a  Research  Associate  in  Physiology). 

Clements'  first  years  at  Edgewood  were  spent  working  on 
a  continuous  method  for  measuring  oxygen  tension  in  flow- 
ing blood,  studying  nerve-gas  poisoning  and  methods  of  treat- 
ing it  (including  artificial  respiration)  and  measuring  respi- 
ratory dead  space,  airway  and  pulmonary  tissue  resistance, 
and  lung  compliance. 

When  Radford  submitted  the  report  on  his  research  to  Edge- 
wood  (1953),  Clements  thought  a  great  deal  about  it,  and 
became  increasingly  unhappy  with  Radford's  conclusion  that 
the  histologic  estimates  of  lung  area  could  be  so  bad  as  to  be 
ten  times  too  high.  Clements  applied  Laplace's  equation  to 
the  data  and  found  that  calculated  surface  tension  was  not  50 
dynes  per  cm  at  low  volumes  but  fell  to  values  far  lower  than 
that,  and  changed  with  changing  lung  volume. 

At  this  point,  Elwyn  Brown,  an  anesthesiologist,  received 
a  "Greetings"  letter  and  came  to  Edgewood  for  a  2-year  hitch 
to  work  in  Clements'  lab.  At  Clements'  suggestion,  he  repeated 
and  extended  Radford's  work,  but  he  used  50  dynes  per  cm 
as  the  upper  limit  for  surface  tension  (maximal  inspiration) 
and  a  calculated  value  of  15-20  dynes  per  cm  at  maximal  expi- 
ration. Calculated  alveolar  area  now  agreed  well  with  histologic 
estimates  of  surface  area  (43).  Radford  visited  Clements  and 
Brown  at  Edgewood  in  1955  and  discussed  ongoing  work  on 
surface  tension:  he  became  convinced  at  this  time  that  lung 
surface  tension  was  not  necessarily  fixed  at  50  dynes  per  cm 
(that  of  plasma)  and  that  the  values  he  had  assumed  in  1954 
to  be  correct  were  not. 

Clements,  impressed  by  Pattle's  observations  on  pulmonary 
edema  foam  and  stable  bubbles  but  unhappy  with  the  fact  that 
they  were  qualitative  estimates,  decided  the  time  had  come 
to  be  quantitative  about  pulmonary  surface  tension.  Of  cru- 
cial importance  was  Clements'  decision  not  to  use  methods 
that  provided  a  single  stadc  value  of  surface  tension  (espe- 
cially of  stretched  film,  as  Neergaard  had  done).  Instead  he 
used  a  dynamic  method  that  provided  continuous  measure- 


**That  he  was  not  completely  free  from  administrative  work  is  attested  to 
by  this  letter: 

Dear  Doctor  Comroe: 

In  order  to  comply  with  current  Army  Regulations  and  directives  from 

the  Office  of  Chief  Chemical  Officer  re  proposed  publications, 

manuscripts  of  scientific  papers  pertaining  to  research  performed  under 

contractural  agreement  with  these  Laboratories  must  be  forwarded  in  sex- 

tuplicate  to  these  Laboratories  for  clearance  prior  to  submission  to  the 

publisher.  Present  experience  indicates  that  about  four  weeks  are  required 

for  action  on  clearance. 

Your  cooperation  in  this  matter  is  appreciated. 

Very  truly  yours, 


UJulv  1952 


wContract-Project  Officer 
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merits  while  he  altered  the  surface  area  in  which  molecules 
of  surfactant  were  contained:  this  permitted  him  to  measure 
surface  tension  in  a  compressed  film  as  well.  He  constructed 
a  modified  surface  balance,  combining  features  of  both  Wil- 
helmy's  balance  and  the  l.angnuiir-Adam  film  balance.  He 
was  now  able  to  mince  whole  lungs,  place  extracts  in  the  bal- 
ance, and  measure  continuously  the  surface  tension  while  alter- 
nately compressing  and  expanding  the  surface  layer.  At  the 
1956  fall  meetings  of  the  American  Physiological  Society. 
he  reported  his  remarkable  findings  (44): 

The  fcirce-aiva  hcha\  inr  of  surface  films  prepared 
from  rat.  cat  and  dog  kings  has  been  siiidicd.  Siiiface 
tension  falls  from  46-44  to  a  limiting  value  of  10-1 
dynes  per  centimeter  upon  compression  of  the  surface 
to  ?09f  of  its  area,  with  a  minimum  compressibility 
of  n.ni.'i  to  ().()2()  cm/dyne.  Upon  extension  the  sur- 
face shows  extreme  h\  sicresis.  \(V'r  expansion  return- 
ing the  tension  Id  ihe  upper  limit  ol  46. 


In  I9.'i7.  he  published  his  results  more  fully  (4.*^).  Figure 
1  from  his  1957  paper  (see  figure  2)  shows  the  close  corre- 
spondence between  the  surface  tension  of  plasma  and  that  of 
lung  extract  when  the  surfaces  on  the  Wilhelmy  balance  were 
expanded  and  the  marked  deviation  when  they  were  com- 
pressed. Here  indeed  was  a  unique  surface  active  material  in 
that  it  had  a  variable  effect  on  surface  tension  such  that  sur- 
face tension  decreased  to  as  little  as  10  dynes  per  cm  when 
the  surface  film  was  comprcssetl.  This  obviously  was  the  anti- 
atelectasis  factor  that  was  necessary  for  aheoli  to  remain  open 
during  complete  expiration.  A  few  others  had  toyed  with  the 
idea  previously,  but  here  was  proof.  The  flood  gates  were  now 
open  for  all  types  of  applications  to  physiology  and  medicine. 

Before  going  on  to  fiulher  developments.  1  want  to  make 
two  comments.  The  first  is  that  Neergaard"s  work  went  unap- 
preciated for  25  years  (was  "'premature")  because  recogni- 
tion of  its  significance  required  that  it  come  to  Ihe  attention 
of  scientists  who  were  both  trained  in  physics  and  mathematics 
and  interested  in  the  lungs.  Radford  was  well  trained  in  physics 
and  Pattle  was  a  physicist.  Clements  had  no  mathematics  in 
college  and  no  special  training  in  physics,  hut  :i  friend  taught 
him  rudiments  of  calculus  when  both  v\'ere  medical  students 
together  and  Clements  took  ad\anced  courses  in  math  at 
Columbia's  night  school  as  soon  as  he  became  a  physiolo- 
gist by  day  at  Cornell:  physics  and  physical  chemistry,  he 
taught  himself.  The  second  point  relates  to  the  importance 
of  good  communication  among  scientists.  Afternoon  tea  in 
British  laboratories  is  not  merely  a  social  rite  but  a  way  of 
getting  scientists  together  who.  w  ithout  tea.  might  never  have 
known  of  the  others"  existence.  In  addition,  the  close  ties 
between  Edgewood.  Porton.  and  Harvard  scientists  also 
speeded  the  exchange  of  infoniiation  and  ideas.  You  may  read 
of  highly  secretive,  competitise  scientists  who  clutch  their 
ilata  close  to  their  breasts  until  their  report  is  published,  but 


1.00 


0.80 


0.60- 


< 


0.40 


UJ 

> 

»- 
< 
-i 


020 


0.15 


10        20 
SURFACE 


30 
TENSION 


40        50 
(0YNES/3fl) 


Fig.  2.  Variation  of  surface  tension  with  surface  area  Upper  curve 
(lungs)  calculated  on  the  basis  of  relative  area  from  Brown's  data. 
Large  loop  constructed  from  measurements  on  lung  extract  in  Wil- 
helmy balance.  Narrow  loop  constructed  from  measurements  on 
blood  plasma  in  Wilhelmy  balance.  (Clements,  figure  1,  1957) 


Radlord.  Clements.  Pattle.  Avery,  and  Mead  were  not  of  this 
type:  each  knew  what  the  other  was  doing  long  before  for- 
mal publication.  There  were  no  lags  here  that  could  be 
attributed  to  poor  communication. 

Avery;  Lungs  without  Surfactant 

When  Clements  constructed  his  first  surface  balance  in  1955 
from  sealing  wax,  chewing  gum.  string,  and  other  odds  and 
ends,  it  was  probably  the  only  such  balance  in  use  in  biomed- 
ical laboratories.  Today,  to  keep  up  with  the  demands  of 
researchers  on  surface  tension,  surface  balances  ai'e  made  com- 
mercially, not  by  one  mechanic  working  in  his  garage  on  week- 
ends, but  b\'  at  least  seven  widely  known  instrument  companies. 
The  boom  began  when  .Avery  and  Mead  pro\ed  that  some- 
thing was  wrong  w  ith  pulmonary  surfactant  in  babies  born 
w  iih  respiraton  distress  syndrome — i.e..  what  was  wrong  was 
that  it  wasn't  there. 

Mary  Ellen  Avery  received  her  M.D.  degree  from  Johns 
Hopkins  in  1952.  Within  a  few  months,  she  received  a  dis- 
couraging blow — she  learned  that  she  had  pulmonmy  tuber- 
culosis, and  she  was  shipped  off  to  Tiaideau  Sanitarium.  When 
she  got  there  and  w  as  labeled  "complete  bed  rest"  (chemother- 
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apy  of  tuberculosis  was  just  in  its  infanc>)  v\ith  the  prospect 
of  two  years  in  bed.  she  began  to  do  what  e\er>-  good  scientist 
does — she  doubted  the  rationale  of  established  regimens.  Why, 
she  thought,  does  lying  on  one's  back  for  two  years  have  any 
beneficial  effect  on  the  course  of  pulmonary  tuberculosis? 
Not  getting  any  good  answer,  she  checked  out  of  Trudeau  after 
two  days,  went  home  for  a  year,  then  abroad  for  six  months 
and  then  started  her  internship  at  Hopkins.  But  the  experi- 
ence was  probably  critical  in  her  choice  of  career.  One  can't 
be  laid  up  with  pulmonary  disease  for  a  year  or  more  with- 
out thinking  and  reading  and  then  thinking  some  more  about 
lungs,  and  so  she  became  a  pediatrician  with  a  subspecialty 
in  pulmonary  disease. 

During  her  residency'  in  pediatrics,  over  and  over  again  she 
watched  newborn  babies  either  taking  their  first  breath  or  not 
taking  it  and  she  couldn't  get  answers  to  penetrating  ques- 
tions about  why  yes  and  why  no.  Worse  yet.  she  saw  clini- 
cians treating  respirator},'  failure  in  the  newborn  with  tlie  Blox- 
som  apparaois  which  at  best  produced  two  breaths  per  minute. 
So  she  decided  that  absolutely  essential  to  good  diagnosis  and 
care  of  the  newborn  was  new  knowledge  (to  replace  hallowed 
customs)  and  if  she  was  ever  to  contribute  some  herself,  she 
needed  advanced  training  in  research.  She  consulted  Richard 
Riley  at  Hopkins  and  he  suggested  se\eral  centers.  She  received 
a  two-year  special  traineeship  from  the  N.I.H.  and  chose  the 
Boston  Lying-in  Hospital  because  Clement  Smith  was  there, 
making  physiological  measurements  of  respiration  in  new- 
bom  babies,  and  Whittenberger  and  Mead  worked  across  the 
street  in  the  School  of  Public  Health.  Thus  she  had  the  best 
of  both  worlds:  she  could  work  with  the  physiologists  between 
9  and  5  and  go  across  the  street  to  observe  the  newly  bom  in 
the  early  mornings  and  evenings. 

Mead  was  interested  in  studying  pulmonary  edema  in  dogs 
(again  supported  by  a  contract  from  the  Army  Chemical  Cen- 
ter) and  he  asked  her  to  do  some  thinking  about  where  the  foam 
originates.  So  she  went  to  the  M.I.T.  library  and  read  about 
foam  and  surface  chemistry  and  ran  into  Pattle's  article  on 
stable  bubbles.  She  didn't  like  the  idea  of  using  a  microscope 
to  measure  the  diameter  of  bubbles  in  foam  as  a  quantitative 
approach  to  research  on  edema  so  she  asked  Whittenberger 
about  alternative  methods.  An  Edgewood  alumnus  himself 
(from  World  War  II).  Whittenberger  sent  her  to  Clements  to 
leam  how  to  use  a  surface  balance.  Clements  recalls  that  she 
probably  didn't  think  much  of  his  home-made  balance  but  she 
went  back  to  Boston  where  she  and  Mead  made  a  better  bal- 
ance and  went  to  work.  Having  a  clinical  traineeship  at  the 
Lying-in  Hospital  gave  her  access  to  lungs  of  babies  who  had 
just  died  of  respiratory  distress  syndrome  and.  in  no  time,  before 
cells  could  deteriorate,  extracts  of  these  lungs  were  in  her  sur- 
face balance. 

Avery  and  Mead  studied  the  lungs  of  individuals  without 
"hyaline  membrane  disease":  35  were  infants,  5  were  chil- 
dren who  died  between  9  weeks  and  4  years  of  age,  and  4  were 
adults.  The  mean  minimal  surface  tension  (on  compression 


of  the  surface  film)  was  7.6,  6.7.  and  7.2  dyne  per  cm.  respec- 
tively, in  these  three  groups.  The  minimal  surface  tension  of 
lung  extracts  from  nine  infants  w  ho  died  of  hyaline  membrane 
disease  was  30.4  dynes  per  cm.  They  concluded  (46): 

The  results  show  that  without  exception  the  surface 
behavior  of  lung  extracts  of  the  nine  infants  with  hya- 
line membrane  disease  was  different  from  that  of  infants 
dying  from  other  causes  and  the  same  as  that  of  infants 
smaller  than  1 .200  gm.  This  suggests  that  the  disease 
is  associated  with  the  absence  or  delayed  appearance 
of  some  substance  which  in  the  normal  subject  renders 
the  internal  surface  capable  of  attaining  a  low  surface 
tension  w  hen  lung  volume  is  decreased. 

It  is  of  interest  to  attempt  to  relate  the  results  obtained 
to  the  pathogenesis  of  the  disease.  In  all  lungs  with  the 
first  breath,  large  pressures  are  necessar>  to  create  an 
air-liquid  interface.  In  this  respect  the  normal  lung  would 
not  differ  from  the  lung  without  the  surface  active  mate- 
rial since  surface  tension  on  extension  of  the  surface 
is  similar  in  both  cases.  Thereafter,  during  expiration, 
the  alveolar  surface  of  the  normal  lung  would  have 
diminished  tension  thus  reducing  the  tendency  of  the 
air  spaces  to  collapse.  On  the  other  hand,  in  a  lung  lack- 
ing this  lining  material,  surface  tension  would  tend  to 
remain  high  during  expiration:  the  air  spaces  would 
be  unstable,  and  some  would  collapse.  Once  a  suffi- 
cient number  had  closed,  others  would  remain  open 
inasmuch  as  the  interpleural  pressure  at  end-expira- 
tion would  be  suftlciently  negative  to  prevent  further 
closure.  (46) 

This  explains  clearly  why  the  early  explanation  of  atelec- 
tasis by  Wilson  and  Farber  ( 1933)  based  on  cohesion  (or  stick- 
iness) of  the  alveolar  surfaces  was  an  unsatisfactory  one  beyond 
the  first  inspiration  of  the  newbom.  Something  had  to  be  oper- 
ating over  a  longer  period  of  time  to  explain  collapse  of  the 
lungs  over  and  o\er  again  with  each  breath;  it  v\'as  the  absence 
of  surfactant  instead  of  the  presence  of  stickiness. 

The  measurements  of  Avery  and  Mead  also  provided  the 
rationale  for  continuous  positive  airway  pressure  (CPAP)  as 
a  physiological  method  for  managing  the  respiratory  distress 
syndrome,  though  this  was  not  accepted  until  the  work  of  Gre- 
gory and  associates  in  1971. 

Two  asides  here  in  connection  with  Avery's  paper:  (7)  If 
you  look  at  its  credit  line  at  the  bottom  of  the  first  page,  you 
will  see  that  the  work  was  supported  by  a  special  traineeship 
from  the  National  Institute  of  Neurological  Diseases  and  Blind- 
ness. I'm  sure  you're  aware  that  a  few  congressmen  (such  as 
Senator — I  forget  his  name,  but  he's  the  one  who  had  trans- 
plant surgery  [an  unusual  kind — extemal  instead  of  internal]) 
scan  the  titles  of  projects  to  determine  the  appropriateness  of 
support  by  a  particular  instimte  or  indeed  by  any  of  the  National 
Institutes  of  Health.  In  Avery's  case,  they  might  have  been 
disturbed  by  finding  that  the  Institute  of  Neurological  Dis- 
eases and  Blindness  was  supporting  a  youngster  who  wanted 
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to  learn  about  the  mechanical  properties  of  the  lungs.  I  can't 
find  the  original  application  (applications  were  then  only  two 
pages,  with  five  lines  allowed  to  describe  the  training  plan) 
but  I  suspect  that  the  body  of  the  grant  pointed  out  that  the 
respiratory  difficulties  in  the  newborn  might  be  due  to  dam- 
age to  the  respiratory  center  and  hence  be  appropriate  for  sup- 
port by  a  Neurological  Institute.  It's  hard  to  judge  a  book  (or 
a  Retro'spectroscope  iirticle)  by  its  title  and  even  harder  to  know 
the  importance  of  a  grant  proposal  by  its  title.  (2)  Inexplicable 
events  occur  in  the  transmission  of  scientific  knowledge.  In 
1 96 1 .  Jere  Mead  w rote  his  classic  Physiological  Review  arti- 
cle, "Mechanical  Properties  of  Lungs"  (47).  It  included  a  ten- 
page  scholarly  discussion  of  pulmonary  surface  tension  and 
258  references;  among  these  were  a  1959  paper  by  Avery. 
Frank,  and  Gribetz  and  a  1960  paper  by  Avery  but  nor  the 
Avery  and  Mead  paper  of  1959  proving  that  the  minimal  sur- 
face tension  of  extracts  was  invariably  high  when  prepared 
from  the  lungs  of  babies  who  died  of  hyaline  membrane  dis- 
ease. Let  this  be  a  warning  to  those  who  depend  upon  review 
articles  to  find  every  important  published  article! 

The  Attack  on  Immature  Lungs 

Avery  and  Mead's  discovery  ended  Phase  2  of  this  story. 
No  longer  were  discoveries  premaaire;  each  now  reached  recep- 
tive and  perceptive  basic  and  clinical  scientists.  But  Phase  3 
had  now  begun  and  a  tremendous  anuuint  still  had  to  be  learned: 

— what  was  the  chemical  composition  of  surfactant;  vsould 
it  be  possible  to  synthesize  it  and  deliver  it  directly  to  needy 
alveolar  walls? 

— what  was  the  source  of  surfactant;  where  was  it  formed? 

— what  released  surfactant;  how  did  it  get  to  the  surface  of 
alveoli  and  what  regulated  replenishment? 

— when  in  fetal  life  did  pulmonary  surfactant  appeiir?  when 
was  it  present  in  sufficient  concentration  to  permit  nonnal  res- 
piration? 

— could  one  leani  whether  it  was  present  or  absent  in  the  fetus 
before  the  fetus  became  a  newly-born  baby? 

— could  one  delay  delivery  if  the  lungs  of  the  fetus  were  sure 
to  be  immature?  could  one  hasten  their  maturation?  or  both? 

— how  could  one  best  ventilate  immature  lungs  that  contain 
little  or  no  surfactant — lungs  that  collapse  after  each  successful 
inspiration? 

(To  be  concluded) 

Julius  H.  Comroe.  .Ir. 
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•  attach  additional  blank  pages  if  needed 

•  use  a  separate  form  for  each  patient 

•  report  either  to  FDA  or  the  manufacturer 
(or  both) 

Important  numbers: 

•  1-800-FDA-0178    to  FAX  report 

•  1-800-FDA-7737    to  report  by  modem 

•  1-800-FDA-1088    to  report  by  phone  or  for 

more  information 
•1-800-822-7967     for  a  VAERS  form 
for  vaccines 

If  your  report  involves  a  serious  adverse  event 
with  a  device  and  it  occurred  m  a  facility  outside  a  doc- 
tor's office,  that  facility  may  be  legally  required  to  report  to 
FDA  and/or  the  manufacturer.   Please  notify  the  person  in 
that  facility  who  would  handle  such  reporting. 

Confidentiality:   The  patient's  identity  is  held  in  strict 
confidence  by  FDA  and  protected  to  the  fullest  extent  of 
the  law.  The  reporter's  identity,  including  the  identity  of  a 
self-reporter,  may  be  shared  with  the  manufacturer  unless 
requested  otherwise.   However,  FDA  will  not  disclose  the 
reporter's  identity  in  response  to  a  request  from  the 
public,  pursuant  to  the  Freedom  of  Information  Act. 


The  public  reporting  burden  (or  this  collection  of  information 
has  been  estimated  to  average  30  minutes  per  response, 
including  the  time  for  reviewing  instructions,  searching  exist- 
ing data  sources,  gathering  and  maintaining  the  data  needed, 
and  completing  and  reviev^ing  the  collection  of  information. 
Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  information,  including  suggestions 
for  reducing  this  burden  to: 


OHHS  Reports  Clearance  Office 
Paperwork  Reduction  Pro|ecI  (0910-0291) 
Hubert  H  Humpiirey  Building.  Room  531-H 
200  Independence  Avenue.  S  W 
Washinglon.  DC  20201 


An  agency  may  not  conduct  or  sponsor 
and  a  person  is  not  required  to  respond  to. 
a  collection  of  Information  unless  It  displays 
a  currently  valid  0MB  conlrol  number 


Please  do  NOT 
return  this  form 
to  either  of  these 
addresses. 


U  S  DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
Public  Health  Service  •  Food  and  Drug  Administration 


FDA  Form  3500-back 


Please  Use  Address  Provided  Below  -  Just  Fold  In  Thirds,  Tape  and  Mail 


Department  of 

Health  and  Human  Services 

Public  Health  Service 

Food  and  Drug  Administration 

Rockville,  MD  20857 

Official  Business 

Penalty  for  Private  Use  $300 


NO  POSTAGE 

NECESSARY 

IF  (BAILED 

IN  THE 

UNITED  STATES 

OR  APO  FPO 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  MAIL     PERMIT  NO.  946     ROCKVILLE,  MD 


POSTAGE  WILL  BE  PAID  BY  FOOD  AND  DRUG  ADMINISTRATION 


MEl)OC:^TCH 


The  FDA  Medical  Products  Reporting  Program 
Food  and  Drug  Administration 
5600  Fishers  Lane 
Rockville,  MD  20852-9787 


ImIiIIIiiiIiiIiiIiI.iiIiIIiI.iI.iiIIiiIiIiiiIiiIiII 


^    rue     [Jil     view     Go     t.ivorlle»     Window 

:; :  \  '         ~-       ^?       4  W  e  I  c  o  m  e  I  ! 


{M^:,ii  -y]  [hll^//^^^  jiirc,wfl/_ 


AARC  @n//ne 


AARC  lounges  profession^  ei«Uan«  m  respuaioy  c^  by  .dv.Kuig  ed«o.onJp.q>m..or>  Md 


The 

cort 

healih 

SCOT-:  otpfi^ice  scross p'Wiera  c^ft  srrirkgs 


A  Apr  n.>K»ir  Stmctii  aiid  litfommiioit  .  .„r,         i. 

"^,^mlomiS.c«  Md  resouKe.  for  heeih  c«e  pmf.ssioruJs  end  AARC  members 

W n r>  I iifoonalion  Ahpja-BS-' piat°!>'-£git  ,  j     ,       .      ,i 

-T::;:!^,  cveermresprraoy  care  exd lung  teeth  •.■ouc^.bo  l^ixJo.Tr,ai.c.r^ 


fmgertip<s 


Do  you  hove  €arnivorous  informaf iq 

fnsfanfaneous  —  the  need  for  informOTion 
now?  Right  now?!  /  *       ' 

L    . 

Today  we  hove  oil  the  informotion  you  need  « 
right  ot  your  fingertips.  Do  you  need  the  full 
complement  of  Clinical  Practice  Guidelines? 
They're  there,  on  our  website,  at  ^ 

www.aarc.org.  ^^m^    \ 

Do  you  want  to  reference  your  State  Practice 
Act?  Do  you  have  a  question  you  want  input 
on — from  RCPs  around  the  world?  Want  to 
find  a  job?  Need  a  tips  sheet  for  a  patient  on 
asthma?  Check  www.aarc.org. 


our 


^n  j'j'J  /j;j: 


yneedjQ  p 
care  pro^ 


all  the  best'links  to  other 
iloted  websites?  What's  the 
ion  on  verbal  orders?  Do  you 
"^      RCPs  as  multiskilled  health 
ee  www.aarc.org. 


practitioners?  Want  to  know 
ost-effectiveness  of 
?  Go  to  www.aarc.org. 


Check  us  oulwWe're  right  at  your  fingertips. 


AARCi 
htfp:/^ 


.aarc.org 


Need  to  know  who  sells  CPAP  head  straps? 
Want  to  know  the  latest  in  health  care  news? 


fo  registe^fl^nB^ARC  Members  Only  area  on  :-i41 
send  an  E-maiim^faae  to  webmaster@aarc.oi 
name  and  AAR^^^/nber  number.  .  vg:V«r 


of  Respiratory 
Care     ^ 


To  celebrate  its  50th  year, 
the  AARC  is  offering 
several  anniversary  items  to 
commemorate  this 
important  milestone  in 
respiratory  care.  Members 
who  flip  through  this 
16-page  "catalog"  will  also 
find  some  RCP  products 
and  apparel  at  special 
discounted  prices.  There's 
no  time  like  1997  —  the 
AARC's  50th  year  —  to 
show  your  pride  in  the 
respiratory  care  profession. 


50th  Anniversary  Poster 

A  This  17"  by  21"  poster  is  .i  collage  of  photos  that  showcase  the  last 
50  years  of  the  respiratory  care  profession. 

ItemANIS  $6  ($10  nonmembers) 


Business  Card  Holder 

B  Black  leatherette  business  card  holder  displays  the  50th  anniversary 
logo  in  gold.  Great  place  to  keep  those  business  cards  handy! 

ltemAN16  S5  ($7.50  nonmembers) 


To  Order  bv  Credit  Cird  or  Purchase  Order.  Cill  the  AARC  at  (972)  243-2272. 


Anniversary  Polo  Shirt 

C  Walk  around  in  st\-le  in  this  cotton 
knit  polo-stvle  shn't  with  embroidered 
50th  anniversary  logo.  This  banded- 
sleeve  shirt  has  a  four-button  placket 
and  knit  collar.  Forest  green  onlv. 
Sizes  L,  XL,  and  XXL.^ 

ItemANIS  $45  ($60  nonmembers) 


Letter  Opener 

E  Open  your  mail  with  ease.  Letter  opener  features  the  50th 
anniversary  logo. 

ItemANI?  $1  ($1.50  nonmembers) 

E-Cylinder  Key  Ring 

F  Carrv  vour  keys  on  this  soft  vinyl  e-cylinder-shaped  key  ring. 
ltemAN14  $1  ($1.50  nonmembers) 


50th  Anniversary  Video 


C  This  17-minute  video  traces  the 
AARC's  history  since  its  birth  in 
1947  as  the  Inhalational  Therapy 
Association. 

ltemAN19  $10  ($15  nonmembers) 


Fax  Your  Order  24  Hours  a  Day  to  (972)  484-2720  or  ('(72)  484-6010. 
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50th  Anniversary 
Jansport  Backpack 

A  Nothing  speaks  quality 
and  durability  like  a 
Jansport  Backpack. 
Available  in  black  with  a 
brown-suede  bottom  and 
the  AARC's  50th 
anniversary  logo 
embroidered  in  gold. 
Roomy  inside,  with  outside 
zipper  pocket. 

Item  AN!  1    $39 
($50  nonmembers) 


50th  Anniversary  Calling  Card 

B  No  need  to  carrv  change  in  your  pocket  —  use  this  convenient 
prepaid  calling  card  instead.  Good  for  10  minutes  of  domestic  callir 

Item  CONV5  $1.50  ($5  nonmembers) 

Minimum  purchase:  i  cards. 


To  Order  bv  Credit  Cird  or  Purchase  Order,  Call  the  AARC  at  (972)  243-2272. 


Magic  Mug 

C  Celebrate  the  AARC's  50  years  with 
this  unique,  fun  mug.  Just  pour  in  your 
favorite  hot  beverage  and  watch  the  1947 
logo  on  your  magic  mug  fast-forward  to 
1997!  Dishwasher  use  not  recommended. 

ltemAN12  $10  ($12.50  nonmembers) 


Mouse  Pad 

D  Use  this  soft  foam  mousepad  with  futuristic  design 
and  never  forget  the  AARC's  web  address: 
http://www.aarc.org  —  it's  right  at  your  fingertips! 

Item  R20  S6  ($8  nonmembers) 


Swiss-Style  Army  Knife 

E  This  handy  swiss-style  armv  knife  goes  everywhere 
with  you.  Tucked  inside  is  a  knife,  file,  scissors,  and 
toothpick.  Comes  in  its  own  leather-like  pouch. 

ItemANIB   $9  ($12  nonmembers) 


Fax  Your  Order  24  Hours  a  Day  to  (972)  484-2720  or  (972)  484-6010. 
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Many  Prices  Marked 
Down.  Hurry,  Some 
Quantities  Are  Limited. 


RC  Sweatshirt 

A  50/50  blend  with  colorful 
embroidered  logo  (below). 
Sizes  M,  L,  XL,  XXL.  b 

Item  R19  $20 
($25  nonmembers) 

AdilS2J0JurXXL 


(lit  Card  or  Purchase  Order,  Call  the  AARC  at  (972>3»3-2272. 


(' 


RCCap 

B  Otiu  si/e  tits  all. 

ItemRI?  $5.25  ($7.25  nonmembers) 


Pull-Apart  Key  Ring 

C  Metal  key  ring  lets  you  separate 
\nur  car  kcvs  from  vour  home  keys. 

Item  R90  $1  ($2  nonmembers) 

The  Pick-Me-Up 

D  Use  as  a  stress-reliever,  pencil 
holder,  message  sorter,  toy,  etc. 

Item  R1 1    $2  ($4  nonmembers) 


Balloons 

E  Package  of  100  9"  round  latex. 
Item  R1    $10  ($12  nonmembers) 

Foil  Balloons 

F  18"  silver  mylar  balloons. 
Package  of  3. 

Item  R2  $2.50  ($5  nonmembers) 

For  safety's  sake,  do  not  release  foil  balloom  near 
power  lines. 
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Colorful  T-Shirt 

H  50/50  white  cotton/polyester 
blend.  Sizes  M,  L,  XL,  XXL. 

Item  R16  $6  ($8  nonmembers) 

Add  $2.50  for  XXL 


Table  Tents 

I  Package  of  25. 

Item  R14  $4.25 
($6.50  nonmembers) 

Display  Banner 

J  rby  8'. 

Item  R4  $7  ($12  nonmembers) 

Pencils 

K  Package  of  50. 

Item  R5  $16  ($25  nonmembers) 


Fanny  Pack 

C  Features  3  zippered 
pockets.  Adjustable 
waistband  for  a 
comfortable  fit. 
Item  R3   $4.75 
($6.50  nonmembers) 


mere  is  No  Substitute  for  Healthy  Lui 
And  Your  Respiratory  Care  Practitionej 
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Fax  Your  Order  24  Hours  a  Day  to  (972)  484-272C  on  *72)  484-6010. 
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No-Smoking  Stickers 

B  Package  ot  50. 

Item  PR32   $2.25 
(54.25  nonmembers) 

Headless  Matches 

C  Box  of  50. 

Item  R9  $2.25  ($4.25  nonmembers) 


Dragon  Poster 

D  12"  bv  16." 

Item  R44  $2.50  ($5  nonmembers) 

Non-Smoking  Fans 

E  Package  of  25. 

Item  R8  $7.50  (511  nonmembers) 

Stop-Sign  Bookmarks 

F  Package  of  25. 

Item  R12  $4.75 
($7  nonmembers) 


No-Smoking  Buttons 

A  Package  of  20.  Safety-back  pin. 
Item  R6  $6  ($10  nonmembers) 


Puff,  the  Tragic  Dragon 


Smoking:  If  you  think  it's  cool 
it's  only  your  imagination. 

American  Association  for  Respiratory  Care 


Mini  Flyers 

C  Package  of  10. 
Item  RIO  $3.50 
($7  nonmembers) 
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To  Order  bv  Credit  C.ird  or  Purchase  Order,  C.ill  the  A  ARC  .it  (972)  243-2272 


Book  Covers 


H  Package  of  25. 


Item  R59  $4.50  (58  nonmembers) 
Fun  Activity  Sheets 

I  Pad  of  50. 

Item  R48  SI. 50  (S3  nonmembers) 

Lapel  Pin 

)  1"  round  etched,  enamel  pm. 

Item  R27   $2.50  ($4.75  nonmembers) 


K 


Pocket  Calendar 


K  15-month  calendar  through 
December  1997. 

Item  R46  $1.75 
($3  nonmembers) 

Coloring  Books 

L  Package  ot  13. 

Item  R41    $7.50 
($10.50  nonmembers) 


American  Association  for  Respirakary  Care 

11030  Ablej  lane  •  Dollos,  TX  75229-1593 

1214)  243-2272  •  Fox  |214)  484-2720 


Children's  T-Shirt 

M  Sizes  small  (2-4), 
medium  (6-8),  large  (10-12), 
and  extra  large  (14-16). 

Item  R54   $8.50 
($11.50  nonmembers) 

Dragon  T- Shirt 

N  50/50  cotton/polyester. 
Sizes  M,  L,  XL. 

Item  R49   $7.75 
($12.75  nonmembers) 


Fax  Your  Order  24  Hours  a  Day  to  (972)  484-272C  or  (^72)  484-6010. 
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When  did  these 
symptoms  start? 


B 


Poge  ^0 


^Cuando  empe;- 
estos  sintom. 


Eye  Shields 

A  Reusable  frames  come  in 
assorted  colors.  Package  of 
25  disposable  lenses  and  5 
reusable  frames. 

Item  R45  S20 
($31  nonmembers) 


Spanish  Phrase  Book 

B  Flashcard-style  notebook  to 
communicate  with  Spanish-speaking 
patients.  Fits  in  lab  coat  pocket. 

Item  R43  $7  ($10  nonmembers) 


AARC  Patches 

C  Approximately  3/(>". 

Item  PR2,  Regular  $3 
Item  PR2S,  Student  S3 

Milk-caps 

D  Kids  can  add  to  their  POG 
collection  with  these  Cool  Cat 
milk-caps.  Package  of  20 
(10  of  each  design). 

Item  R52  $6.50  ^■ 

($8.50  nonmembers) 


Cool  Cat  Stickers     pflUT 

E  Package  of  50. 

Item  PR33   $3 
($5  nonmembers) 


Framed  Statement  of  Ethics  and 
Professional  Conduct 

F  An  11 "  X  14"  frame  showcases  this  AARC  Statement. 
Item  R57  $12  ($20  nonmembers) 

Framed  Role  Model  Statement 

C  Complements  the  trained  AARC  Statement  above. 
Item  R58  $12  ($20  nonmembers) 


To  Order  hy  Credit  Card  or  Purchase  Order,  Call  the  AARC  at  (972)  243-2272. 


Traveling 

I  Oxygen 


Requirements  For  Traveling 
With  Oxygen 

H  This  8-page  booklet  includes  helpful 
phone  numbers.  Package  of  50. 

Item  BK16  $20  ($25  nonmembers) 
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AMERICAN  ASSOCIATION  FOR  RESPIRATORY  CARE 

11030  ABliS  tANt  •  DAUAS  rtXAS  7512')  J503  •  i2U   143  2173  .  fA»    2IJI4M27IO 


Poster 

K  18"  by  24"  attention-grabbing  poster. 
Item  R15  $2  ($4  nonmembers) 


Decisions 
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Must  pcupic  lake 
breathing  for  granted. 
It '^  second  nature,  an 
tnvoluntar>'  reflex.  But 
for  thousands  of 
Americans  who  suffer 
from  breathing  problems, 
each  breath  is  a  major 
accomplishment.  Those 
people  include  patients 
with  chronic  lung 
problems,  such  as 
asthma,  bronchitis,  and 
emphysema,  but  they 
also  include  heart  attack 
and  acodent  victims, 
premature  Infants,  and 
people  with  cTp-stic 
fibrosis,  lung  cancer,  or 
AIDS 

in  each  case,  the  person 
will  most  likely  receive 
treatment  from  a 


Where  can  you  invest 
two  to  four  years  in  a 
college  education  that 
prepares  you  (or  a  variety 
of  career  options 
beginning  with  your  first 
job  and  continuing 
throughout  your  work 
life?  WhM  field  offers  you 
the  opportunity  to  choose 
from  lobs  working  with 
newborn  infants,  school 
children,  adults,  or  the 
elderly'  What  field  offers 
positions  in  hospitals, 
skilled  nuning  and 
rehabilitation  facilities, 
home  care,  or  physicians' 
offices? 

Where  will  you  find 
employabllity,  job 
mobility,  and  good  pay 
and  benefits?  Where  can 


you  move  up  and  ahead 
Into  management  or 
education  or  sales? 
The  ar\swer  is  respiratory 
care!  This  booklet  tells  you 
alx>ut  this  exciting  career 
field  and  where  to  gel 
more  information. 
You  can  live  virithout  food 
for  a  few  weeks.  You  can 
live  without  water  for  a 
feM'  days  But  if  you  arc 
deprived  of  air  you  will 
die  within  minutes  In 
terms  of  sursival. 
breathing  is  your  most 
immediate  need 
But  many  petiple  have 
trouble  breathing.  Because 
of  either  a  senous  illness 
or  accident,  many  people 
have  impaired  or 
nonfunctioning  lungs. 


respiratory  care  for 
patients  v>1ih  heart  and 
lung  disorders.  Typically, 
respiratory  care 
practitioners  are  a  vital 
part  of  the  hospital's 


"HeUo.  I'm  Your 
Respiratory 
Care  Practitioner" 

I  This  brochure  tells  your  patients 
who  vou  are  and  what  vou  do. 
Package  of  50. 

Item  PR11    $10 
($15  nonmembers) 


M 


"Decisions: 
Choosing  A  Career 
That  Makes  A 
Difference" 

J  Discusses  opportunities  and 
benefits  in  the  respiratory  care 
field.  Package  of  50. 

Item  PR12  $10 
($15  nonmembers) 


Skunk  Stickers 

L  Package  of  50. 

Item  PR34  $3 
($5  nonmembers) 

Clown  Stickers 

M  Package  of  50. 

Item  PR35   $3 
($5  nonmembers) 


lOKBVG' 
'^jI        STINKS! 
^1  Respiratory  Care 
Cares 

Dragon  Stickers 

N  Package  of  50. 

Item  PR37  $3 
($5  nonmembers) 


Fax  Your  Order  24  Hours  a  Day  to  (972)  484-2720  or  (972)  484-6010. 
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Evwlhing  You  Head  ta  Gal 
>t  OR  >D  a  FVing  Storlt 
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Super  RT  and  the  Smokebusters  Club 

Complete  Kit  —  Item  PR7L   S45  ($60  nonmembers) 
Order  Item  PR7XL  for  an  XL  shirt 

A  Each  kit  contains  a  Super  RT  T-shirt  (available  in  L  or  XL),  three 
puppets,  three  different  scripts  of  short  plays  to  illustrate  the  dangers  of 
smoking,  30  activity  books,  30  non-smoking  fans,  50  Smokebusters 
stickers,  30  Smokebusters  bags,  and  a  lesson  plan. 


San  Diego  Ceramic  Mugs 

B  Features  a  colorful  wrap-around  design. 
Item  C0NV1    $7  ($10.50  nonmembers) 

Lapel  Pin 

C  Enameled  with  safety  clasp. 

Item  CONV2  $5  ($7.50  nonmembers) 

Santa  Ornament 

D  Made  of  glazed  dough. 

Item  CONV4  $12  ($18  nonmembers) 


Convention  '96  T-shirt 

E  50/50  cotton/polyester,  available  in 
I.  and  XL. 

Item  C0NV3   $12  ($18  nonmembers) 

Sea  Lion 

F  "RcspiratiHN-  Care  is  a  Lifesaver." 
Item  CONV6   $10  ($15  nonmembers) 


To  Older  b\  Credit  Card  or  I'urch.ase  Order,  Cill  the  A.\RC  al  (972)  243-227 


ChalMar 


LabCounts 


An  Integrated  System 

for  Compliance  with 

Laboratory  Regulations 


B^  ~-  I, 


QualityCounts 


Quality  Assurance 
Database 


LabCounts  Takes  the  Headache  Out 
of  Documentation  Procedures 

Volume  I:  Summary  of  Clinical 
Laboratory  Regulations 

Item  BK31    $118  ($125  nonmembers) 

Volume  2:  Clinical  Laboratory 
Standards  Workbook 

Locus  spreadsheets  in  IBM  format  are  included. 
Specify  3'/:"  or5'/4". 

Item  BK32  $118  ($125  nonmembers) 

Volume  3:  Blood  Gas  Laboratory  QA  Notebook 

Item  BK33   $1 18  ($125  nonmembers) 

Volume  4:  Blood  Gas  Policies  and  Procedures 

IBM-compatible  Word  Perfect  text  files  included. 
Specify  3'/:"  or  5'/.". 

Item  BK34  $118  ($125  nonmembers) 

Order  All  Four  Volumes 
of  LabCounts  and  Save! 

item  BK35   $400  ($425  nonmembers) 


TheAARC 
Human  Resources 
Survey:  A  Study  of 
Respiratory  Care 
Human  Resources 
in  Hospitals 

68  pages,  66  tables. 

Item  BK12   $35 
($50  nonmembers) 


QualityCounts  Gives  You 
Computerized  Quality 
Assurance  Tracking 

Requires  IBM  PC  or  compatible,  512K  RAM,  and  DOS 
2.0  or  higher.  Includes  manual  with  forms  and  two 
disks.  Specify  3'/:"  or  S'/t". 

Item  BK36  $285  ($295  nonmembers) 


Nicotine  Intervention  Kit  (NIK) 

Contains  a  videotape,  a  business  plan,  a  program  outline, 
reproducible  forms  tor  patient  education,  and  a  resource 
list  for  use  in  education  and  training  of  patients  and  staff. 

Item  R50  $25  ($35  nonmembers) 


: 
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aseOO^ 


lun^* 


lor 
P*r1onnvica  Evaluations 


y  . ^ 


Saves  You  Time 
Searching  for  the 
Right  Phrase  to  Use 
in  Performance 
Evaluations 

Spiral-bound,  41  pages, 
5'/:"  xSVi". 

Item  BK37   $26 
($29  nonmembers) 


Fax  Your  Order  24  Hours  a  Day  to  (972)  484-2720  or  (972)  484-^ 


Individual  Independent  Study 
Packages  (IISPs)  Help 
Practitioners  Expand  Their 
Respiratory  Care  Knowledge 


An  Introduction  to 
Hemodynamic  Monitoring 

This  llSP  tc.\chcs  you  to  recognize 
the  types  of  equipment  used  for 
hemodynamic  measurements.  It  also 
instructs  in  position  of  the  pressure 
transducer,  identification  of  pressure 
waveforms,  and  measurement  of 
cardiac  output.  Discusses  anatomic 
normal  pressure  values,  oxygen 
saturation  values,  and  the  two  major 
determinants  of  cardiac  output. 

Item  PE11 

Tracheal  Intubation  I:  Upper 
Airway  Anatomy  and  Coals  of 
Intubation 

After  completing  this  IISP,  you  will 
understand  the  rationale  for  trachc.il 
intubation  and  be  able  to  identify 
the  important  landmarks  of  upper 
airway  anatomy. 
Item  CP4 

Tracheal  Intubation  II:  Routes 
of  Intubation 

Describes  the  lour  routes  of  trache.il 
intubation  and  some  advantages  and 
hazards  of  each.  Also  presents  the 
process  for  selecting  the  most 
suitable  route  in  a  gi\en  situation. 
Item  CP5 

Pulmonary  Edema 

Reviews  normal  anatomy  and 
physiology,  and  highlights  the 
pathophysiologic  processes  of 
pulmonary  edema  and  the  clinical 
presentation  of  the  abnormality. 
Also  identifies  patients  at  risk  and 
appropriate  intei'\'entions  available 
to  diminish  the  impact  of  the 
condition. 
Item  CP10 


Buy  1 0  and 
Save  15%! 


Clinical  Practice 

Chest  Tubes  and  Pleural 
Drainage 

Item  Cl',^ 

Tracheal  Intubation  ill: 
Equipment  Procedures 
for  Intubation 

Item  CP6 

Respiratory  Management  of 
Neuromuscular  Crisis 

Item  CP7 

Respiratory  Management  of 
Flail  Chest 

Item  CP8 

Respiratory  Management 
of  Head  Trauma 

Item  CP9 


Clinical  Science 

Transpulmonary  Pressure 
Changes  in  Breathing 

Item  CSS 

Lung  Mechanics 

Item  CS6 

Practical  Application  of 
Gas  Laws 

Item  CS7 

Tonicity  of  Solutions  and  the 
Respiratory  Tract 

Item  CSS 

Carbon  Monoxide  Inhalation: 
Introduction  to  Physiologic 
Effects  and  Respiratory 
Management 

Item  CSy 


AARC 

Individual 
Independent  I 

Study 
Package 


I 


Electrical  Safety  in 
Respiratory  Therapy  I: 
Basic  Electrical  Circuitry 

Item  CS 1 2 

Electrical  Safety  in 
Respiratory  Therapy  II: 
Identification  of  Electrical 
Hazards 

Item  (;S13 

Bronchodilators  I: 
Sympathomimetic  Amines 

ItemCS14 

Bronchodilators  II:  Anti- 
cholinergics and  Xanthines 

Item  CS  15 

Calculation  and  Preparation 
of  Respiratory  Medications 

Item  CSlh 

Microbiology  for  Respiratory 
Therapy:  A  Review  of 
Microbial  Growth  and  Cross- 
Contamination 

Item  CS  17 

Classification  of  Mechanical 
Ventilators  I 

hemCSIS 

Classification  of  Mechanical 
Ventilators  II 

Item  CS19 

Classification  of  Mechanical 
Ventilators  III 

hem  CS2C 

Ventilation/Perfusion 
Relationships  in 
Health  and  Disease 

ItemCSJl 


Neonatal 

Recognition  and  Stabilization 
of  the  Premature  Infant 
in  Respiratory  Distress 

ItemNNl 

Patient  Evaluation 

Pulmonary  Function 

Assessment  I: 

Basic  Screening  Studies 

Item  P|-;3 

Pulmonary  Function 
Assessment  II:  Bedside  Studies 

Item  PE4 

Pulmonary  Function 
Assessment  III:  Lung  Volume 
Determination  and  Closing 
Volume  Studies 

Item  PE5 

Body  Plethysmography 

Item  PE6 

Sources  of  Error  in  the 
Determination  of  Blood  Gas 
Values  and  pH 

Item  PE7 

Temperature  Adjustment  of 
Blood  Gases  and  pH 

Item  PES 

Measurement  of  Static 
Compliances  and  Dynamic 
Characteristics  Curves  During 
Mechanical  Ventilation 

Item  PE9 

Arterial  Blood  Gas 
Interpretation 

Item  PEIC 

Physical  Assessment 

ItemPE!2 

Smoking  Cessation 

Nicotine  Dependency 
Evaluation  and  Treatment 

Item  SCI 

Bedside  Counseling  of  the 
Hospitalized  Smoker 

Item  SC2 


To  OrJ^r  bv  Credit  Card  or  Purchase  Order,  Call  the  AARC  at  ('>72)  243-2272. 


$12  each  ($16  nonmembers) 

Order  AU  36  HSPs  and  Save! 


Item  CP99   $257  ($334  nonmembers) 


IlKum 


Health  Tips  Fact  Sheets 

B  These  one-page  fact  sheets  help  you  share  your 
knowledge  and  expertise  on  important  issues  in 
respiratory  health  with  the  community.  Pad  of  50. 

$7.50  each  ($10  nonmembers) 

Topics  Include: 

Helping  Your  Child  Breathe  Easier  Item  R23 

Secondhand  Smoke  Item  R24 

Eating  Right:  Tips  for  the  COPD  Patient  Item  R25 

Dealing  with  Allergies  Item  R30 

Minimizing  the  Effects  of  Outdoor  Air  Pollution  Item  R31 

Living  with  Asthma  Item  R32 

The  Process  of  Quitting  Smoking  Item  R33 

Coping  with  Indoor  Air  Pollution Item  R34 

Exercising  Safely  with  COPD  Item  R35 

Lessening  the  Effects  of  COPD  Item  R36 

Cystic  Fibrosis  Item  R37 

Tuberculosis Item  R38 

The  Effects  of  Ozone  Pollution  Item  R39 

Lessening  the  Effects  of  Sleep  Apnea Item  R40 


\JlOUw- 


Check  Your 


Indoor  Air 
PollotioR  "I.Q." 


Quiz  Sheets 

A  Inpatients  and  outpatients  alike  will  find  these  "IQ 
Tests"  challenging  and  informative.  These  true-and-false 
tests  feature  detailed  answers  on  a  variety  of  subjects  vital 
to  respiratory  care.  Pad  of  50. 

$7.50  each  ($10  nonmembers) 

Topics  Include: 

Check  Your  Asthma  "IQ"  Item  R60 

Check  Your  COPD  "IQ" Item  R61 

Check  Your  Cystic  Fibrosis  "IQ"  Item  R62 

Check  Your  Indoor  Air  Pollution  "IQ"  Item  R63 

Check  Your  Outdoor  Air  Pollution  "IQ"  Item  R64 

Check  Your  Pneumonia  "IQ"  Item  R65 

Check  Your  Secondhand  Smoke  "IQ"  Item  R66 

Check  Your  Smoking  "IQ"  Item  R67 

Check  Your  Tuberculosis  "IQ" Item  R68 

Check  Your  Ozone  "IQ"  Item  R69 

Check  Your  Sleep  Apnea  "IQ"  Item  R70 

Fax  Your  Order  24  Hours  a  Day  to  {972)  484-2720  or  (972)  •484-6010. 


u 


Professor's  Rounds  in  Respiratory  Care"  Video  Series 


NEW!  Prevention  and  Management 
of  Ventilator-Induced  Lung  Injury 

I  cjiun.ij;  l-»JviJ  J,  I'.crson.  MD.  and  K.aurti  U.  Branson. 
RRT.  This  prcscnution  reviews  ihc  dau  from  both  animal 
experiments  and  clinical  experience,  and  dcstribts  our 
current  concepts  of  the  paihophyiiology  of  vcniilator- 
induccd  lunj;  injur)'.  Ii  also  covers  how  to  identify  patients 
at  increased  risk  of  baroirauma,  meisuro  lo  decrease  the 
likelihood  of  this  complication,  and  the  approach  to 
management  of  bronchopleural  fistula  in  the  ventilated 
patient. 

Hem  VC52 

NEW!  The  Multldisclplinary  Team 
Approach  and  Respiratory  Care 

Featuring  Kevin  L.  Shrakc.  MA.  RRT.  FACHE,  and  !^.im 
V.  Giordano.  MBA,  RRT.  This  program  focuses  on  what 
respiratory  tare  practitioners  must  do  to  demonstrate 
value  and  create  opportunity  and  how  they  tan  develop  a 
professional  skills  inventory-  that  enhances  value  and 
solidifies  job  security.  Also  presented  arc  restructuring 
concepts  that  focus  on  developing  the  multiskillcd 
practitioner  capable  of  functioning  on  a  variety  of  teams 
throughout  the  continuum  of  care.  Advice  is  also  provided 
for  managers  who  want  to  position  themselves  as  "clinical 
executives"  who  will  guide  the  future  of  integrated  health 
care  delivery  systems. 

Item  VC53 

NEW!  Emergency  Respiratory  Care: 
The  Respiratory  Care  Practitioner's 
Role 

!c.uurint;C:h.irlesCi.  Durbin,jr.,MD,FCCM,and 
Richard  D.  Branson,  RRT.  Reviews  some  of  the  new 
approaches  to  emergency  care,  "tricks  of  the  trade"  in 
airway  maintenance,  and  changes  in  the  ACLS  philosophy 
and  treatment  protocols.  Methods  to  increase  pariicipation 
in  the  hospital  emergency  re,spon.se  team  and  the  obstacles 
the  team  must  overcome  arc  presented, 
Item  VCS4 

NEW!  Noninvasive  Mechanical 
Ventilation:  Its  Role  in  Acute  and 
Chronic  Ventilatory  Failure 

Featuring  Nicholas  S.  Hill.  MD,  and  Richard  D.  Branson. 
RRT.  This  presentation  reviews  the  history  of  noninvasive 
ventilation,  describes  modalities  of  noninvasive  ventilation 
currently  available,  and  discusses  the  advantages  and 
disadvantages  of  the  various  types.  Results  of  studies  on 
acute  and  chronic  respiratory  failure  arc  reviewed,  and 
acceptable  indications  for  use  of  noninvasive  ventilation 
arc  described.  Considerations  for  selecting  appropriate 
patients,  and  techniques  of  initiation  and  monitoring  of 
noninvasive  ventilation,  are  also  discussed. 

Item  VC55 

NEW!  Organizing  a  Respiratory 
Care  Department  Without  Walls 

FcatunnB  John  R.  Walion.  MHA.  MBA.  RRT,  f  ACHE, 
and  Sam  P.  tiiordano,  MBA,  RRT.  Thii  vidcoupc  discusses 
how  to  csiablish  rcspirator>'  scmccs  in  the  post-acute 
letting  using  examples  of  a  successful  respirator>'  care 
service  established  in  a  subacute  skilled  nursing  facility-- 
Alio  provides  insight  on  how  the  successful  respiratory 
care  scrA'ice  must  be  poised  to  follow  the  flow  of  the 
patient  from  ihe  acute  tare  hospital  ihnnigh  alternate  sites. 
Item  VC56 


NEW!  Shortening  Length  of  Stay 
on  Ventilators  and  in  Hospitals 

IcJtuimB  Nell  K   .M.Klm>li.  Ml),  and  Ki.lialJ  U 
Branson.  RRT.  This  videotape  focuses  on  the  reasons  why 
patients  remain  ventilator  dependent  and  the  disea.sc- 
specific  factors  of  ventilatory  muscle  overload. 
neurological  dysfunction,  and  gas  exchange  difficulties. 
Maximizing  therapy  for  the  underlying  cardiorespiratory 
disease  is  also  presented  as  a  component  in  shortening  the 
patient's  length  of  stay.  The  tape  also  discusses  ventilation 
management  issues  and  complications  such  as 
pneumothorax,  imposed  work  from  ventilator  settings  and 
equipment,  aspiration  pneumonia,  nutrition,  and  fluid. 

Item  VC57 

NEW!  Managed  Care  and  Its 
Implication  for  Respiratory  Care 

I-eaturing  Patrick  J.  Uunne.  MI:d,  RRT,  and  Sam  P 
Giordano,  MBA,  RRT.  Examines  the  opportunities  and 
implications  for  respiratory  care  delivery  of  services  in 
managed  care.  Discussion  focuses  on  how  multiskilling 
makes  respiratory  care  more  valuable  in  the  m.maged  care 
environment.  Also  discusses  the  skills  needed  to  prosper  in 
managed  care  and  how  managed  care  affects  site  selection, 
p-ttient  education,  patient  monitoring,  and  the  utilization 

Item  VCS8 

NEW!  Management  of  Life- 
Threatening  Asthma 

I-eatunni;  David  J  l'itis„ii,  MD.  .iiid  Richard  D.  Branson, 
RRT.  This  program  helps  the  viewer  recognize  the  patient 
who  is  at  risk  of  a  life-threatening  event  and  teaches  how 
to  ,tssess  the  scveritV'  of  the  episode.  It  also  discusses  the 
general  approach  to  the  management  of  life-threatening 
asthma  and  reviews  the  current  strategies  for  mechanic.il 
ventilation  of  the  patient  ssho  h.is  life-threatening  asthma. 

Item  VC61 

NEW!  Managing  the  Ventilator: 
What  and  When 

Peaturing  Uean  R.  Hess.  PhU,  RRT,  and  Richard  D. 
Branson.  RRT.  The  viewer  learns  initial  ventilator  setup 
and  selection  of  appropriate  settings.  The  program  covers 
monitoring  the  patient,  responding  lo  clinical  data  with 
appropriate  adjustments,  the  techniques  for  effective 
secretion  clearance  and  infection  control,  and  recognizing 
svhi,  is  readv  t,-,  we,m. 

Item  VC52 

NEW!  Managing  Demand  for 
Respiratory  Care  Services 

ic.inintit;j.inKs  K  St,. Her,  MD,  ..nd  ^am  P.  Ciiordano, 
MBA,  RRT.  Panicipanls  learn  how  managing  demand  for 
sers-ices  ties  into  organizational  values  and  how  to  identify 
the  major  components  of  a  successful  utilization  control 
program  The  program  will  help  respiratory  care 
practitioners  identify  potential  demand  management  roles 
for  RCPs  outside  of  the  acute  care  facility. 
Item  VC63 

NEW!  Capturing  Respiratory 
Services  Outside  the  Hospital  Part 
1:  Home  Care 

Pcaiuiing  Allan  B.  Sap.isnick,  MS,  RRT,  and  Sam  P. 
Giordano,  MBA,  RRT.  TIlis  program  describes  the 
predicted  future  trends  in  home  care  and  identifies  the 
incentives  for  reimbursement  for  professional  respiratory 
services  in  the  home  under  capitated  reimbursement  Also 
explains  the  value  added  by  respiratory  care  practitioners 
in  the  delivery  of  hnme  health  services. 
Item  VC64 


NEW!  Theory  and  Application  of 
Neonatal  Ventilation:  What,  When, 
and  Why 

Featuring  Rob  Chatburn,  RRT,  and  Richard  D.  Branson, 
RRT.  The  participant  learns  why  neonates  need  ventilation, 
hosv  to  assess  and  monitor  the  neonate  on  the  ventilator, 
and  how  to  recognize  the  neonate  in  respiratory  failure. 
Also  provided  is  instruction  in  the  strategies  for 
minimizing  iatrogenic  lung  damage,  with  a  summary  of  the 
application  of  the  new  modes  of  vcntdation  and 
respiratory  support  in  neonates. 

Item  VC6S 

NEW!  Capturing  Respiratory 
Services  Outside  the  Hospital  Part 
II:  Subacute  Care 

Featuring  Kevin  A.  t.iornish,  RRT,  and  bam  P.  Giordano, 
MBA,  RRT.  This  presentation  explains  how  respiratory 
services  are  reimbursed  by  Medicare.  Further  discussion  is 
presented  on  how  to  differentiate  between  the  different 
types  of  subacute  care  and  what  skills  are  needed  by 
respir,itory  care  pr,ictitioners  to  pr,ictice  successfully  in 
siib.u-iiie  cue 

Item  VC66 

NEW!  Airway  Management:  Tricks 
of  the  Trade 

1  catuimg  Charles  G.  Durbin,  Jr,  MD,  ICCM,  and  David 
J.  Pierson.  MD.  With  this  program,  viewers  learn  how  to 
manage  the  obstructed  airway  and  how  to  determine  ss-hen 
an  artificial  airway  is  necessary'.  Also  presented  are  the 
methods  of  assessing  endotracheal  tube  positioning, 
monitoring  the  intubated  patient,  and  determining  when 
extubation  is  feasible. 

Item  VC67 


Pressure  Support  During 
Mechanical  Ventilation 


Hemodynamic  Monitoring 

Item  VC22 

Weaning  from  Mechanical 
Ventilation 


Pulmonary  Rehabilitation 

Item  VC24 

Aerosol  Administration 

Item  VC2S 

Prevention  of  Postoperative 
Atelectasis  and  Pneumonia 


Patient-Focused  Care 

Item  VC3I 

Application  of  Positive  Airway 
Pressure  Without  Intubation 

Item  VC52 

Therapist-Driven  Protocols  in 
Respiratory  Care 

Item  VC33 


Monitoring  Oxygenation  in  the 
Critically  III  Patient 

Item  VC34 

Pulmonary  Function  Testing: 
When,  Why,  and  What 

Item  VC35 

Unconventional  Methods  for  Adult 
Oxygenation  and  Ventilation  Support 

Item  VC36 

Tuberculosis:  Implications  for 
Patients  and  Practitioners 

Item  VC4I 

Therapist  Driven  Protocols: 
Implementation 

Item  VC42 

New  Strategies  for  Asthma 
Management 

Item  VC43 

Blood  Cas  and  Related 
Measurements:  Laboratory  Versus 
Bedside  Devices 

Item  VC44 

Hospital  Operational  Restructuring 
and  Respiratory  Care 

Item  VC45 

The  New  Ventilator  Management: 
Permissive  Hypercapnia  and  Other 
Variations  on  Conventional 
Mechanical  Ventilation 

Item  VC 46 


$99  each 

($150  nonmembers) 

Available  in  VHS  only 

Order  AU 
32  Tapes 
and  Save! 

ltemVC99  S2,376 
($3,600  nonmembers) 

An  AARC  educational  program  and  a 
production  of  VHA  Satellite  Network 

Each  tape  Is  90  minutes. 


To  Order  bv  Credit  Card  or  Purch,ise  Order,  Cill  the  WKC  at  (972)  243-2272. 


Please  Note:  Videotapes  do  not  qualify  viciver  for  CRCE  a-edit. 


"Current  Concepts  in  Respiratory  Care"  Video  Series 


Pulmonary  Rehabilitation 

BvJohnH.  Hoat;kin,  Ml). 
Provides  an  overview  of  the 
sequence  for  pulmonary 
rehabilitation.  Discusses  aerosol 
therapy,  IPPB,  oxygen  therap)-, 
and  chest  physiotherapy  in  the 
treatment  of  COPD. 
60  minutes. 
Item  VT7 

Sleep  Apnea 

B\-  Al.in  K.  Pierce,  MD. 
Explains  how  sleep  stages  are 
related  to  respiratory  patterns 
and  blood  gas  values  in  both 
normal  and  abnormal  subjects. 
60  minutes. 
Item  VTll 

Practical  IManagement  of 
ARDS 

ByDavidJ.  Pierson,  MD. 
Adult  respiratory  distress 
syndrome  is  defined  in  this 
informative  tape,  and  its  clinical 
features  are  described,  including 
incidence  of  risk  factors  and 
clinical  predictors.  -~^ 

60  minutes. 
Item  Vn6 

Pressure  Support  Ventilation 

By  Neil  Maclntyre,  MU.  This 
presentation  defines  and 
describes  the  physiologial 
considerations  attributed  to 
PSV  and  the  clinical  situations 
when  PSV  may  be  useful. 
0  minutes. 
Item  VT17 

Drainage  of  tfie  Pleural  Space: 
Management  of  Chest  Tubes 
and  Bronchopleural  Air  Leal< 

By  Martha  L.  Tyler,  RN,  RRT 
Learn  the  physiologic  effects  of 
abnormal  pleural  space 
function,  potential  problems 
associated  with  chest  tubes 
stripping,  and  techniques  for 
maintaining  gas  exchange  with 
air  leaks.  60  minutes. 
Item  VT21 

Clinical  Use  of  the  Swan  Canz 
Catheter 

By  John  Marini,  MD.  Clinical 
applications  of  data  obtained  by 
Swan-Ganz  catheter  placement 
and  the  situations  in  which 
SGC  placement  are  useful  are 
described  in  this  video. 
60  minutes. 
Item  VT22 


Fetal  Lung  Development 

By  Charles  Rosenlcld,  .MD. 
Examines  the  four  anatomical 
phases  of  fetal  lung 
development  and  discusses  the 
biochemical  development  of  the 
fetal  lung  through  gestation. 
60  minutes. 
Item  VT23 

Theory  and  Application  of 
Neonatal  Ventilation 

Bv  Robert  Chatburn,  RRT. 
Presents  a  well-organized  and 
systemic  approach  for 
managing  mechanical 
ventilation.  60  minutes. 
Item  VT25 

Tissue  Oxygen  Delivery 

By  David  R.  Dantzker,  MD. 
Discusses  the  relationship 
between  adequate  tissue 
oxygenation  and  adequate 
energy  production,  the 
development  of  lactic  acidosis, 
and  the  probable  role  of  tissue 
hypoxia  in  the  multiple-organ 
failure  of  ARDS.  60  minutes. 
Item  VT26 

Managing  the  Worl<  of 
Breathing  During  Mechanical 
Ventilation 

By  John  Marini,  MD.  Learn 
about  the  work  of  breathing 
and  ways  in  which  it  can  be 
minimized  in  the  clinical  setting 
on  patients  receiving 
mechanical  ventilation. 
60  minutes. 
Item  VT27 

Pressure  Support  Update 

Bv  Neil  M.iclntvi-e,  MD. 
Reviews  pressure  support 
ventilation  and  how  it  is  used. 
Explains  waveforms  for  airwav 
pressure,  flow,  and  volume. 
60  minutes. 
Item  VT28 

The  Hospitalized  COPD 
Patient:  10  Commandments 
for  the  Clinician 

Bv  David  J.  Pierson,  MD.  Takes 
you  inside  the  decision-making 
process  of  caring  for  a 
respiratory  care  patient  with 
chronic  obstructive  pulmonary 
disease.  60  minutes. 
Item  VT29 

Monitoring  Respiratory 
Mechanics  During  Mechanical 
Ventilation 

B\-  Robert  L.  Chatburn,  RRT. 


Explains  how  physical  and 
mathematical  models  are  developed 
and  applied  and  how  they  are 
incorporated  into  ventilator  design 
to  provide  estimates  of  mechanics. 
60  minutes. 
Item  VT30 

ARDS  Review 

By  Tony  Dal  Nogare,  MD. 
Discusses  the  latest  developments 
in  risk  factors  and  treatment. 
60  minutes. 
Item  VT31 

Sleep  Disorders 

Bv  Brian  Foresman,  DO. 
A  discussion  of  the  physiology  of 
sleep  and  the  kinds  of  respiratory 
and  nonrespiratory  sleep  disorders 
seen  in  the  hospital.  60  minutes. 
Item  VT32 

Uses  and  Abuses  of  Noninvasive 
Monitors  in  Respiratory  Care 

bv  Dean  Hess,  MKd,  RRF. 
Presents  a  discussion  of  how  much 
noninvasive  monitoring  is  needed, 
proof  of  false  positives,  its  tinancial 
impact,  and  its  future. 
34  minutes. 
Item  VT33 

Nutrition  and  Respiratory  Care 

By  Rich  Branson,  RRT.  Explains 
the  relationships  and  interactions 
of  malnutrition  on  ventilatorv 


drive,  respiratory  muscles,  lung 
stiTjcture,  and  immunity. 
60  minutes. 
Item  VT34 

Smoking  Cessation:  Intervention 
Techniques  for  the  Respiratory 
Care  Practitioner 

By  Kathleen  A.  Smalky,  MD,  MPH. 
Covers  four  major  aspects  of 
smoking  cessation  —  the  impact  of 
smoking  on  illness  and  mortality, 
behavioral  components,  current 
cessation  programs,  and  effective 
interv-ention.  43  minutes. 
Item  VT35 

Hospital  Acquired  Pneumonia 

Bj-  Cilen  B.  Toews,  MD.  Provides 
information  on  the  epidemiology, 
pathogenesis,  and  management  of 
nosocomial  pulmonary  infections. 
52  minutes. 
Item  VT36 

New  Approaches  to  the 
Treatment  of  Asthma 

Bv  Roger  Bone,  MD.  Discusses 
physician-directed  adult  patient 
education  and  self-management 
programs  using  a  peak  flow  meter. 
60  minutes. 
Item  VT37 
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evaluation  of  an  old  or  new  device,  method,  technique,  or  mod- 
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authors  must  be  associated  with  the  case.  A  case-managing 
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Figures,  and  Figure  Captions. 

Review  .Article:  .-X  comprchensne.  critical  ic\  icw  ol  the  litera- 
ture and  state-of-the-art  summary  of  a  pertinent  topic  that  has 
been  the  subject  of  at  least  40  published  research  articles.  Title 
Page.  Outline.  Introduction.  Review  of  the  Literature.  Summary. 
Acknowledgments.  References.  Tables.  .Appendices,  and  Figures 
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()\ervie\v:  A  critical  review  ol  a  pertinent  topic  that  has  fewer 
than  40  published  research  articles. 

Update:  .A  report  ol  subsequent  de\elopments  in  a  topic  that  has 
been  crilicalK  reviewed  in  this  Journal  or  elsewhere. 


Point-of-View  Paper:  A  paper  expressing  personal  but  substan- 
tiated opinions  on  a  pertinent  topic.  Title  Page.  Text,  References, 
Tables,  and  Illustrations  may  be  included. 

Special  Article:  A  pertinent  paper  not  littmg  one  of  the  forego- 
ing categories  may  be  acceptable  as  a  Special  Article.  Consult 
with  the  Editor  before  writing  or  submitting  such  a  paper. 

Editorial:  A  paper  drawing  attention  to  a  pertinent  concern:  it 
may  present  an  opposing  opinion,  clarify  a  position,  or  bring  a 
problem  into  focus. 

Letter:  A  signed  communication  about  prior  publications  in  this 
Journal  or  about  other  pertinent  topics.  Tables  and  illustrations 
may  be  included.  Mark  "For  publication." 

Blood  Gas  Corner:  A  brief,  instructive  case  report  involving 
blood-gas  values — with  Questions.  Answers,  and  Discussion. 

Drug  Cap.sule:  A  mini-review  paper  about  a  drug  or  class  of 
drugs  that  includes  discussions  of  pharmacology,  pharmacoki- 
netics, and  pharmacotherapy. 

Graphics  Corner:  A  brief  case  report  incorporating  wave- 
forms for  monitoring  or  diagnosis — with  Questions.  Answers, 
and  Discussion. 

Kittredge's  Corner:  A  brief  description  of  the  operation  of  res- 
piratory care  equipment — with  information  from  manufacturers 
and  editorial  comments  and  suggestions. 

PFT  Corner:  Like  Blood  Gas  Corner,  but  involving  pulmonary 
function  tests. 

Cardiorespiratory  Interactions.  A  case  report  demonstrating 
the  interaction  between  the  cardiovascular  and  respiratory  sys- 
tems. It  should  be  a  patient-care  scenario;  however,  the  case — the 
central  theme — is  the  systems  interaction.  CRI  is  characterized 
by  figures,  equations,  and  a  glossary.  See  the  March  1996  issue 
of  RhspiraTORI  Care  for  more  detail. 

Test  Your  Radiologic  Skill:  Like  Blood  Gas  Comer,  but  involv- 
ing pulmonary  medicine  radiography  and  including  one  or  more 
radiographs,  may  involve  imaging  techniques  other  than  conven- 
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Review  of  Book,  Film.  Tape,  or  Software:  A  balanced,  critical 
review  of  a  recent  release. 
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authors)  on  the  abstract  page.  Begin  each  of  the  following  on  a 
new  page:  Title  Page,  Abstract,  Text,  Product-Sources  List, 
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Discussion).  Begin  subheadings  at  the  left  margin  and  type 
them  in  capital  and  small  letters  (eg.  Patients,  Equipinent, 
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References.  Cite  only  published  works  as  references. 
Manuscripts  accepted  but  not  yet  published  may  be  cited  as  ref- 
erences: designate  the  accepting  journal,  followed  by  (in  press). 
Please  provide  3  copies  of  the  in-press  article  for  reviewer 
inspection.  Cite  references  in  the  text  with  superscript  numerals. 
Assign  numbers  in  the  order  that  references  are  first  cited.  On  the 
reference  page,  list  the  cited  works  in  numerical  order.  Follow 
the  Journal's  style  for  references.  Abbreviate  journal  names  as  in 
Index  Medicus.  List  all  authors. 
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1.  Rau  JL.  Harwood  RJ.  Comparison  of  nebulizer  delivery  methods 
through  a  neonatal  endotracheal  tube:  a  bench  study.  Respir  Care 
1992;37(11):1233-1240. 

Article  in  a  publication  that  numbers  each  issue  beginning  with 
Page  I : 

2.  Bunch  D.  Establishing  a  national  database  for  home  care.  AARC 
Times  1991;15(Mar):61.62,64. 

Corporate  author  journal  article: 

3.  American  Association  for  Respiratory  Care.  Criteria  for  estab- 
lishing units  for  chronic  ventilator-dependent  patients  in  hospi- 
tals. RespirCare  1988;33(  1 1 1:1044-1046. 

Article  in  journal  supplement:  (Journals  differ  in  their  methods  of 
numbering  and  identifying  supplements.  Supply  sufficient  infor- 
mation to  promote  retrieval.) 

4.  Reynolds  HY.  Idiopathic  interstitial  pulmonary  fibrosis.  Chest 
1986:89(3,  Suppl):139S-143S. 

Abstract  in  journal:  (Abstracts  citations  are  to  be  avoided.  Those 
more  than  3  years  old  should  not  be  cited. ) 

5.  Stevens  DP.  Scavenging  ribavirin  from  an  oxygen  hood  to  reduce 
environmental  exposure  (abstract).  Respir  Care  1990;35(11): 
1087-1088. 

Editorial  in  journal: 

6.  Enright  P.  Can  we  relax  during  spirometry''  (editorial).  Am  Rev 
Respir  Dis  1993;148(2):274. 

Editorial  with  no  author  given: 

7.  Negative-pressure  ventilation  for  chronic  obstructive  pulmonary 
disease  (editorial).  Lancet  1992:340(8833):  1440-1441. 


Letter  in  journal: 

8.  Aelony  Y.  Ethnic  norms  for  pulmonary  function  tests  (letter). 
Chest  1991:9Q(4):1(:).'^1. 

Paper  accepted  but  not  yet  published: 

9.  Hess  D.  New  therapies  for  asthma,  Respir  Care  (year,  in  press). 

Personal  author  book:  (For  any  book,  specific  pages  should  be 
cited  whenever  possible.) 

10.  DeRemee  RA.  Clinical  profiles  of  diffuse  interstitial  pulmonary 
disease.  New  York:  Futura.  1990:76-85. 

Corporate  author  book: 

1 1 .  American  Medical  Association  Depiirtment  of  Drugs.  AMA  drug 
evaluations.  3rded.  Littleton  CO:  Publishing  Sciences  Group,  1977. 

Chapter  in  book  with  editor(s): 

12.  Pierce  AK.  Acute  respiratory  failure.  In:  Guenter  CA,  Welch  MH. 
editors.  Pulmonary  medicine.  Philadelphia:  JB  Lippincott.  1977. 
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tion. Start  each  table  on  a  separate  page.  Number  and  title  the 
table  and  give  each  column  a  brief  heading.  Place  explanations  in 
footnotes,  including  all  nonstandard  abbreviations  and  symbols. 
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to  reproduce.  Figures  for  publication  must  be  of  professional 
quality.  Data  for  the  original  graphs  should  be  available  to  the 
Editor  upon  request.  If  color  is  essential,  consult  the  Editor  for 
more  information.  In  reports  of  animal  experiments,  use 
schematic  drawings,  not  photographs.  A  letter  of  consent  must 
accompany  any  photograph  of  a  person.  Do  not  place  titles  and 
detailed  explanations  on  figures;  put  this  information  in  figure 
captions.  If  possible,  submit  radiographs  as  prints  and  full-size 
copies  of  film. 

Drugs.  Identify  precisely  all  drugs  and  chemicals  used,  giving 
generic  names,  doses,  and  routes  of  administration.  If  desired, 
brand  naines  may  be  given  in  parentheses  after  generic  naines. 
Drugs  should  be  listed  on  the  product-sources  page. 

Commercial  Products.  In  parentheses  in  the  text,  identify  any 
commercial  product  (including  model  number  if  applicable)  the 
first  time  it  is  mentioned,  giving  the  manufacturer's  name,  city, 
and  state  or  country.  If  four  or  more  products  are  mentioned,  do 
not  list  any  manufacturers  in  the  text;  instead,  list  thein  on  a 
Product  Sources  page  at  the  end  of  the  text,  before  the  Refer- 
ences. Provide  model  numbers  when  available  and  manufactur- 
er's suggested  price,  if  the  study  has  cost  implications. 
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Ethics.  When  reporting  experiments  on  human  subjects,  indicate 
that  procedures  were  conducted  in  accordance  with  the  ethical 
standards  of  the  institution's  committee  on  human  experimenta- 
tion. State  that  informed  consent  was  obtained.  Do  not  use 
patient's  names,  initials,  or  hospital  numbers  in  text  or  illustra- 
tions. When  reporting  experiments  on  animals,  indicate  that  the 
institution's  policy,  a  national  guideline,  or  a  law  on  the  care  and 
use  of  laboratory  animals  was  followed. 

Statistics.  Identify  the  statistical  tests  used  in  analyzing  the  data, 
and  gi\e  the  prospectively  determined  level  of  significance  in  the 
Methods  section.  Report  actual  p-\  alues  m  Results.  Cite  only  text- 
book and  published  article  references  to  support  choices  of  tests. 
Identify  any  general-use  or  commercial  computer  programs  used, 
naming  manufacturers  and  their  locations.  These  should  be  listed 
on  the  product-sources  page. 

Units  of  MeasurciiH'iit.  Express  measurements  of  length,  height, 
weight,  and  \olume  in  metric  units  appropriately  abbre\ iated; 
temperatures  in  degrees  Celsius;  and  blood  pressures  in  millinic- 
lers  of  mercury  (mm  Hg).  Report  hematologic  and  clinical-chem- 
istry measurements  in  con\entional  metric  and  in  SI  (Systeme 
Internationale)  units.  Show  gas  pressures  (including  blood  gas 
tensions)  in  torr.  List  SI  equivalent  values,  when  possible,  in 
brackets  following  non-SI  values — for  example,  "•PEEP,  10  cm 
H:0  [0.981  kPa]."  For  conversion  to  SI.  see  Respiratory  Care 
l988;3.^(10):86l-873(Oct  1988)  and  19S9;.'?4(2):  143  (Feb  1989). 
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tor whose  product  is  part  of  the  submitted  manuscript  or  with  the 
manufacturer  or  distributor  of  a  competing  product.  (Such 
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are  not  disclosed  to  reviewers.)  A  statement  to  this  effect  is 
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Abbreviations  and  Symbols.  Use  standard  abbreviations  and 
symbols.  ,A\i)id  creatmg  new  abbreviations.  .Avoid  all  abbre\ ia- 
tions  in  the  title  and  unusual  abbreviations  in  the  abstract.  Use  an 
abbreviation  only  if  the  term  occurs  several  times  in  the  paper. 
Write  out  the  full  term  the  lirst  time  il  appears,  followed  by  the 
abbreviation  in  parentheses.  Thereafter,  employ  the  abbreviation 
alone.  Never  use  an  abbre\iation  without  defiiimg  it.  Standard 
unus  of  measurement  can  be  abhre\iated  without  explanation 
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such  ancillary  services  exclusively  may  be  recognized  in  an 
Acknowledgments  section. 

Permissions.  The  manuscript  must  be  accompanied  by  copies  of 
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Oliver  Wendell  Holmes  said  that  once 
stretched  by  a  new  idea,  the  human 
mind  never  regains  its  original 
dimensions.  For  me,  being  a  member  of  the 
American  Association  for  Respiratory  Care 
has  greatly  contributed  to  the  expanding  of 
my  mind  by  helping  me  achieve  a  rewarding 
career  in  respiratory  care. 

I  joined  the  AARC  as  a  student  member  in 
1974  because  my  professors  expected  it. 
However,  as  I  began  to  receive  new  ideas,  I 
came  to  realize  that  being  a  member  of  the 
AARC  was  fundamental  to  becoming  a  true 


professional.  Through  active  membership,  I 
have  been  able  to  stay  abreast  of  the  ever- 
increasing  information,  technology,  and 
reforms  in  respiratory  care.  I  have  also  been 
able  to  contribute  ideas  of  my  own  by 
participating  in  AARC  conferences, 
moderating  the  annual  Open  FoRtnvr,  and 
serving  as  a  House  of  Delegates  Officer  and 
as  a  Respiratory  Care  Editorial  Board 
member.  Today,  I  encourage  my  students  to 
join  the  AARC  as  part  of  their  becoming  a 
respiratory  care  professional.  Respiratory 
Care,  AARC  Times,  Clinical  Practice 
Guidelines,  conference 
proceedings,  and  networking  with 
other  health  professionals  are 
excellent  resources  for  all 
respiratory  care  practitioners. 

I  believe  that  its  wealth  of 
knowledge  is  the  AARC's  most 
important  benefit.  For  all  of  us, 
the  AARC  is  an  opportunity  to 
expand  our  minds  and  to 
realize  our  full  potential  as 
respiratory  care 
professionals. 

Shelley  C.  Mishoe,  PhD,  RRT 
Augusta,  Georgia 

Join  Now! 

AARC 

1 1 030  Abies  Lane 
Dallas,  TX  752S9-4593 
(972)  243-2272 
Fax  (972)  484-2720 


American  Association  for  Ri 


Care 


plicatl 


11*7-1997 


Please  read  the  eligibility  requirements  for  each  of  tfie  classifications  in  tfie 
riglnt-hand  column,  then  complete  the  applicable  section.  All  information 
requested  below  must  be  provided,  except  where  indicated  as  optional. 
See  other  side  for  more  information  and  fee  schedule.  Please  sign  and 
dote  application  on  reverse  side  and  type  or  print  clearly.  Processing  of 
application  takes  approximately  15  days. 

D  Active 
Associate 

D   Foreign 

D   Physician 

n   Industrial 
D   Special 
D  Student 


Last  Name  _ 
First  Name 


Social  Security  No. 

Home  Address 

City 


State 


.Zip 


Phone  No. 


Primary  Job  Responsibility  (check  one  only) 

__.  Technical  Director 

D  Assistant  Technical  Director 

D  Pulmonary  Function  Specialist 

n  Instructor/Educator 

D  Supervisor 

n  Staff  Therapist 

n  Staff  Technician 

D  Rehabilitation/fHome  Core 

n  Medical  Director 

n  Soles 

n  Student 

D  Other,  specify 


Type  of  Business 

D  Hospital 

n  Skilled  Nursing  Facility 

D  DME/HME 

n  Home  Health  Agency 

D  Educational  Institution 

n  Manufacturer  or  supplier 

D  Other,  specif/ 


Dote  of  Birth  (optional)  _ 
U.S.  Citizen? Yes 


Sex  (optional) 


No 


Hove  you  ever  been  o  member  of  the  AARC? 
If  so,  when?  From 


to 


Preferred  mailing  address: 


Home 


_   Business 


For  office  use  only 


FOR  ACTIVE  MEMBER 

An  individual  is  eligible  if  he/she  lives  in  the  U  S  or  its  territories  or  v/as  on  Active  Member 
prior  to  moving  outside  its  borders  or  territories,  ond  meets  ONE  of  the  follov^'inq  criteria:  (1) 
IS  legally  credentioled  as  a  respiratory  care  professional  if  employed  in  a  state  that  mandates 
such,  OR  (2)  IS  o  graduate  of  an  accredited  educational  program  m  respiratory  care,  OR  (3) 
holds  a  creaentiar  issued  by  the  NBRC  An  individual  vvho  is  an  AARC  Active  Member  in 
good  standing  on  December  8,  1994,  will  continue  as  such  provided  his/her  membership 
remains  in  good  standing 

PLEASE  USE  THE  ADDRESS  OF  THE  LOCATION  WHERE  YOU  PERFORM  YOUR  JOB,  NOT 
THE  CORPORATE  HEADQUARTERS  IF  IT  IS  LOCATED  ELSEWHERE. 

Place  of  Employment 

Address 

City 

State 


.Zip 


Phone  No. 


Medical  Director/Medical  Sponsor 


FOR  ASSOCIATE  OR  SPECIAL  MEMBER 

Individuals  who  hold  o  position  related  to  respiratory  core  but  do  not  meet  the  requirements 
of  Active  Member  shall  be  Associate  Members.  They  hove  oil  the  rights  and  benefits  of  the 
Association  except  to  hold  office,  vote,  or  serve  os  choir  of  a  standmg  committee  The 
following  subclasses  of  Associate  Membership  ore  available.  Foreign,  Physician,  ond 
Industrial  (individuals  whose  primary  occupation  is  directly  or  indirectly  devoted  to  the 
manufacture,  sole,  or  distribution  of  respiratory  core  equipment  or  supplies)  Special 
Members  are  those  not  working  in  o  respiratory  care*reloted  field 

PLEASE  USE  THE  ADDRESS  OF  THE  LOCATION  WHERE  YOU  PERFORM  YOUR  JOB,  NOT 
THE  CORPORATE  HEADQUARTERS  IF  IT  IS  LOCATED  ELSEWHERE 

Place  of  Employment 

Address 

City 

State 


.Zip 


Phone  No. 


FOR  STUDENT  MEMBER 

Individuals  will  be  classified  as  Student  Members  if  they  meet  oil  the  requirements  For 
Associate  Membership  and  ore  enrolled  in  an  educational  program  in  respiratory  core 
accredited  by,  or  in  ihe  process  of  seeking  accreditation  from,  an  AARC-recognized  agency. 

SPECIAL  NOTICE  —  Student  Members  do  not  receive  Continuing  Respiratory  Care  Education 
(CRCE)  transcripts.  Upon  completion  of  your  respiratory  care  educotion,  continuing  education 
credits  may  be  pursued  upon  your  reclassification  to  Active  or  Associate  Member. 

Sch)ool/RC  Program 

Address 

City 

State 


.Zip 


Phone  No. 


Length  of  program 

L      1  year 
D   2  years 


4  years 
D   Other,  specify  . 


Expected  Dote  of  Graduation  (required  iNFORMATiotM) 

Month  Year 


American  Association  for  Respiratory  Care  •  11030  Abies  Lane  •  Dallas,  TX  75229-4593  •  (972)  243-22>'2'»f^x  (972)  484^ 


AiHerican  Association  for  Respiratory  Care  Membersiiip  Application 


Demographic  Questions 

We  request  that  you  answer  these  questions  in  order  to  help  us 
design  services  and  programs  to  meet  your  needs. 


Check  the  Highest  Degree  Earned 

D  High  School 

D  RC  Graduate  Technician 

n  Associate  Degree 

n  Bachelor's  Degree 

n  Master's  Degree 

D  Doctorate  Degree 


Number  of  Years  in  Respiratory  Care 

0-2  years  11-15  Years 

Q   3-5  years  □    16  years  or  more 

D  6-10  years 


Job  Status 

U   Full  Time 
D   Port  Time 


Credentials 

n  RRT 
D  CRTT 
D  Physician 
D  CRNA 
n  RN 


Salary 

□  Less  than  $10,000 
n  $10,001 -$20,000 
D  $20,001 -$30,000 
D  $30,001 -$40,000 
D   $40,000  or  more 


D  LVN/LPN 

D  CPFT 

D  RPFT 

D  Perinatol/Pediatric 


PLEASE  SIGN 

I  hereby  opply  for  membership  in  the  American  Association  for  Respiratory  Core 
and  hove  enclosed  my  dues  If  opproved  for  membership  in  the  AARC,  I  will 
obide  by  its  bylows  and  professional  code  of  ethics  I  authorize  investigation  of 
oil  statements  contoined  herein  and  understand  that  misrepresentations  or 
omissions  of  facts  called  for  is  cause  for  rejection  or  expulsion 

A  yearly  subscription  to  ResPiRATORY  Care  journal  and  AARC  Times  magazine 
includes  on  allocation  of  $6.50  from  my  dues  for  each  of  these  publications. 

NOTE:  Contributions  or  gifts  to  the  AARC  are  not  tax  deductible  as  charitable 
contributions  for  income  tax  purposes.  However,  they  may  be  tax  deductible  as 
ordinary  and  necessary  business  expenses  subject  to  restrictions  imposed  as  a 
result  of  association  lobbying  activities.  The  AARC  estimates  that  the 
nondeductible  portion  of  your  dues  —  the  portion  which  is  allocable  to  lobbying 
—  rs  26\> 


Signature 
Date 


Membership  Fees 

Payment  must  accompany  your  application  to 

the 

AARC.  Fees  ore  for   12 

months.   (NOTE:   Renewal  fees  ore  $65.00  Active 

,  Associate-Industrial  or 

Associate-Physician,  or  Special  status;  $80.00  for 

Associate-Foreign  status;  and 

$35.00  for  Student  status). 

C   Active 

$77.50 

□   Associate  (Industrial  or  Physician) 

$77.50 

C   Associate  (Foreign) 

$92.50 

L~   Special 

$77.50 

n  Student 

$35.00 

TOTAL 
Specialty  Sections 

$ 

Established  to  recognize  the  specialty  areas  of  respiratory  core,  these  sections 

publish  a  newsletter  four  times  a  year  that  focuses 

on 

issues  of  specific  concern 

to  that  specialty.  The  sections  also  design  the  spec 

olty  programming  at  the 

notional  AARC  meetings. 

C   Adult  Acute  Core  Section 

$5.00 

D   Education  Section 

$10.00 

D   Perinatol-Pediotric  Section 

$5.00 

n   Diagnostics  Section 

$5.00 

C   Continuing  Core- 

Rehabilitation  Section 

$5.00 

n  Management  Section 

$10.00 

D  Transport  Section 

$5.00 

□   Home  Core  Section 

$5.00 

n   Subacute  Core  Section 

$5.00 

TOTAL 
GRAND  TOTAL  =  Membership  Fee 

$ 

plus  optional  sections 

$ 

n  Total  Amount  Enclosed  $ 

- 

C   Please  charge  my  dues  (see  below) 

To  charge  your  dues,  complete  the  following: 

J^^ 

C   MasterCard 

-^^HD^ 

n  Visa 

JR. 

Cord  Number 

Cord  Expires                  / 

Sianature 

.'  Mail  application  and  appropriate  fees  to: 

sociaHon  for  Respiratory  Core  •  1 1030  Abies  Lone  •  Dallas,  TX  75229-4593  •  (972)  243-2272  •  Fax  (972)  484-2720 


News  releases  about  new  products  and  senices  will  be  considered  for  publication  in  this  section.  There  is  no  charge  for 
these  listings.  Send  descriptive  release  and  glossy  black  and  white  photographs  to  RKSPIRaTORY  CaRE  Journal.  New 
Products  and  Services  Dept,  1 1030  Abies  Lane.  Dallas  TX  75229-4593.  The  Reader  Service  Card  immediately  follows 
the  authors  &  advertisers  index  at  the  back  of  the  Journal. 


New  Products 
&  Services 


Tape.  Hy-Tape^  Corporation  launch- 
es its  Original  Pink  Tape-  in  a  new  1/4 
in.  size.  Hy-Tape  is  a  water  resistant 
tape  created  for  use  v\  ith  neonatal  pa- 
tients. The  tape  remains  intact  e\en  in 
the  presence  of  moisture,  has  a  zinc 
oxide-based  adhesive,  aids  in  the  re- 
duction of  epidermal  stripping,  and  re- 
duces the  risk  of  skin  injuries,  claims 
the  company.  The  tape  also  allow  s  for 
endotracheal  tubes  to  be  secured  w  ith- 
out  compromising  skin  integrity.  De- 
tails are  available:  circle  Reader  Senice 
Number  160. 


Oxygen  Regul.ATOR.  Precision 
Medical  Inc  introduces  the  Eas\/Dial 
Reg — a  small-dial,  lightweight  oxygen 
regulator.  The  dial  measures  3.5  in., 
weighs  4.4  oz..  and  features  an  easy- 
to-read  gauge.  TTie  compact  design  uses 
a  new  offset  gauge  and  a  multispring 
technology.  Large  numbers  and  an 
arrow  indicate  the  tlow  settings,  which 
can  be  set  via  the  adjustment  knob.  A 
"click"  mechanism  signals  proper  oxy- 
gen flow  setting.  Tlie  regulator  also  fea- 
tures a  rubber  boot  that  shields  the 
gauge  from  damage.  And.  the  regula- 
tor is  available  in  0.23-8  L/min  and  O.-'i- 
13  L/min  tlow  models.  Circle  Reader 


Service  Number  161  for  details  from 
Precision  Medical. 


CP.\P  SV.STEMS.  Respironics  Inc 
launches  two  new  continuous  positi\e 
airway  pressure  (CPAP)  systems — Vir- 
aioso'''"  and  Aria"^".  The  Virtuoso,  an  au- 
tomatically adjusting  continuous  pos- 
iti\e  airway  pressure  system,  is  specif- 
ically designed  for  the  treatment  of  adult 
obstructi\e  sleep  apnea  (OSA)  and  mon- 
itors a  patient's  airway  while  deliver- 
ing appropriate  pressure  for  therapy. 
Furthermore,  the  system  tracks  the  pa- 
tient's changing  needs  and  adjusts  to 
changing  sleeping  positions  and  sleep 
stages.  Respironics  claims  that  the  sys- 
tem is  quiet  and  easy  to  use.  The  Aria 
is  also  used  in  OSA  and  is  de\  eloped 
to  be  quiet,  compact,  and  easy  for  pa- 
tients to  use.  The  unit  delivers  a  wide 
range  of  pressures  and  is  tolerant  of  most 
mask  leaks.  Details  about  both  CPAP 
systems  and  other  units  in  the  Great  Per- 
formers'^" Series  offered  by  Respiron- 
ics are  a\ailable,  circle  Reader  Service 
Number  162. 


Face  Mask.  The  Medical  Face  Mask 
is  offered  by  the  United  Medical  En- 
terprises Inc.  The  mask  feaOires  99'7c  fil- 
tration material,  meets  NFPA  702  Class 
I  flammability  requirements,  is  tear  re- 
sistant, has  a  soft,  aluminum-enclosed 
nose  piece,  and  meets  U.S.  Food  &  Drug 
Administration  regulations,  the  company 
says.  In  addition,  the  mask  is  safe  to  use 
and  reduces  the  possibility  of  allergic 


reactions.  The  mask  contains  no  fiber- 
glass or  latex  filter  media  and  traps  sub- 
micron-sized  p;irticles.  To  obtain  more 
information,  circle  Reader  Service  Num- 
ber 163. 


Point-of-Care  System  Update. 

Mallinckrodt  Sensor  Systems  announces 
the  addition  of  an  information  man- 
agement system  to  its  GEM"  Systems 
R.O.I.  Program  for  point-of-care  test- 
ing. According  to  Mallinckrodt.  the  sys- 
tem collects,  verifies,  transmits,  and 
archives  point-of-ciu'e  data.  The  system 
can  be  programed  to  include  monthly 
fixed  costs  for  equipment  and  con- 
sumables that  are  directly  tied  to  actu- 
al hospital  usage.  This  approach  allows 
hospitals  to  more  effectively  manage 
fixed  and  variable  costs.  For  details 
about  the  system,  circle  Reader  Service 
Number  164. 


Generic  Inhalation  Solution. 

DEY  Laboratories  now  supplies  a  gener- 
ic altemati\  e  to  Atro\  ent "  Inhalation  So- 
lution— IpraU"opium  Bromide  Inhalation 
Solution.  Ipratropium  Bromide  is  AN 
rated  and  is  offered  in  both  23-  and  60- 
vial  packages.  The  solution,  according 
to  DEY  literature,  is  an  anticholinergic 
bronchodilator  for  the  maintenance  U'eat- 
ment  of  bronchospasm  in  COPD,  and  is 
not  for  use  in  \he  initial  treatment  of  acute 
episodes  of  bronchospasm.  For  more  in- 
fomiation  regarding  indications  and  con- 
traindications, dosing  requirements,  or 
clinical  applications,  circle  Reader  Ser- 
vice Number  163. 
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Join  Us  in  Phoenix,  AZ 
July  25-27, 1997 

Look  for  program  and  registration  information 

in  the  April  1 997  issue  of  AARC  Times. 

American  Association  for  Respiratory  Care 

(972)243-2272 


Noi-for-profu  organizations  are  offered  a  free  advertisement  of  up  to  eight  lines  to  appear,  on  a  space-a\  ailable  basis,  in  Calendar  of  Events  in 
RESP1RAT0R>'  Care  Ads  for  other  meetings  are  priced  at  S5.50  per  line  and  require  an  insertion  order.  Deadhne  is  the  20th  of  the  month  two 
months  preceding  the  month  in  which  you  wish  the  ad  to  run.  Submit  copy  and  insertion  orders  to  Calendar  of  Kvenis,  RESPIR.MORY  C.\RE. 
i  1030  Abies  Lane.  Dallas  TX  75229-4593. 


Calendar 
of  Events 


AARC  &  AFFILIATES 

May  15-17 — Colorado  Society 

"Mission  Possible."  in  Estes  Pari;,  Colorado. 
Contact:  Jill  Brown  at  (800)  .saV-.^.")!  1. 

May  20 — AARC  Live  Video  Conference 

"JCAHO  Problematic  Areas  for  Respiratory  Care  Serxices.""  Part  3  ot  AARC's  1997  ""Professor's  Rounds  in  Respiratory  Care."  from 

12:30  to  2  PM  Eastern  Time. 
CRCE:  1  credit  hour. 
Comact:  AARC  at  (972)  243-2272. 

May  20-21 — Connecticut  Society 

Super  Symposium.  "Respiratory  Care:  The  Magic  Is  in  Your  Hands."  at  the  Four  Points  Sheraton.  Waterbury.  Connecticut. 
Contact:  Nancy  Apruzzese.  Director.  Respiratory  Care  Services.  (860)  224-,'i264. 

May  21 — .\ARC  Live  Telephone  Question-and-Answer  Session 

View  ■'Waveform  Analysis  and  Interpretation."  Part  2  of  AARC's  1997  "Professor's  Rounds  in  Respiratory  Care."  and  participate  in 

a  live  telephone  question-and-answer  session  from  12:30  to  I  PM  Eastern  Time. 
CRCE:  1  credit  hour. 
Contact:  To  receive  the  videotape  and  register  for  the  teleconference,  call  the  .AARC  at  (972j  243-2272. 

.June  4-6 — New  Jersey.  Nev*  York  State.  &  Pennsylvania  Societies 

I  Oth  Annual  Managers/Educators  Rocking  Chair  Conference  at  the  Winter  Clove  Inn  and  Conference  Center.  Round  Top.  New  York. 
The  $250  registration  fee  includes  conference  registration.  2  nights'  lodging,  meals,  and  gratuities. 

Contact:  Ken  Wyka  in  New  Jersey  at  (201 )  288-3959.  Joseph  Sorbello  in  New  York  at  (315)  464-6872.  or  John  Hughes  in  Pennsyhania 
at  (717)  291-8208. 

June  9 — AARC  Live  Telephone  Question-and-Answer  Session 

View  ""JCAHO  Problematic  Areas  for  Respiratory  Care  Services."  Part  3  of  AARC's  1997  "Professor's  Rounds"  series  and  participate 

in  a  live  telephone  question-and-answer  session  from  12:30  to  1  PM  Eastern  Time 
CRCE:  1  credit  hour. 
Contact:  To  receive  the  videotape  and  register  for  the  teleconference,  call  the  AARC  at  (972)  243-2272. 

June  11-13 — Illinois  Society 

29th  annual  convention.  "Healthcare's  Multi-Skilled  Pia\ers."  at  the  Indian  Lakes  Resort.  Bloomingdale.  Illinois 
Contact:  Larry  Dastych  at  (847)  618-7710. 

June  11-13 — Texas  Society 

Annual  convention.  "The  Star  of  Texas."  at  the  Marriott  Ri\erwalk  Hotel.  San  Antonio.  Texas.  The  Management  Training  Institute  seminar 

is  also  scheduled. 
Contact:  TSRC  at  (972)  680-24.54. 

August  6-8 — New  Mexico  Society 

Annual  convention.  ""At  the  Hop."  at  the  .Albuquerque  Convention  Center.  Albuquerque.  New  Mexico. 
Contact:  Brooke  Patterson.  VA  Hospital.  (505)  265-171 1,  ext.  4998. 

August  21 — Ohio  Society 

Annual  Critical  Care  Seminar.  "Rock-n-Roll  and  Respiratory  Care."  hosted  by  MetroHealth  Medical  Center.  Cle\'eland,  Ohio. 
Contact:  Bob  Messenger  at  (216)  887-3226  ore-mail  bmessenger@mhmc.org. 

OTHER  MEETINGS 

September  25-26— INFO  CARE 

Second  Annual  Neonatal/Pediatric  Respiratory /Critical  Care  Symposium  at  the  Sheraton  Fiesta  Beach  Resort,  South  Padre  Island.  Texas. 
Contact:  Ralph  Miller.  INFOCARE.  350  San  Roman  Rd.  Los  Fresnos  TX  78566.  (210)  233-5645  or  fax  (210)  233-1010. 
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Notices 


Notices  of  competitions,  scholarships,  fellowships,  examination  dales,  new  educational  programs,  and  the  like  will  be  listed  here  free  of 
charge.  Items  for  the  Notices  section  musl  reach  the  Journal  60  days  before  the  desired  month  of  publication  (January  1  for  the  .March  issue. 
February  1  for  the  April  issue,  eicl.  Include  all  pertinent  information  and  mail  notices  to  RESPIR.ATORV  CARE  Notices  Dept.  1 1030  .\bles 
Lane.  Dallas  TX  75229-459.V 


International  Sepsis  Forum 

The  Inlemational  Sepsis  Forum  has  been  formed  to 
improve  awareness,  understanding,  and  clinical  manage- 
ment of  sepsis.  The  group  intends  to  address:  early  diagno- 
sis and  identification  of  patients  at  risk:  best  use  of  current 
management  strategies;  new  and  emerging  therapies:  ethi- 
cal and  economic  issues:  and  standardization  of  training. 
Interested  physicians  and  health  care  providers  are  encour- 
aged to  join  these  discussions  by  contacting  Pharos 
Healthcare  Communications  at  (203)  622-6769. 

ASTM  Standards  via  Fax 

The  American  Society  for  Testing  and  Materials 
(ASTM)  now  offers  WEBFAXX,  a  new  option  available  at 
http://www.astm.org  in  the  "Search  for  Standards"  area. 
Copies  of  the  standards,  once  requested,  can  be  sent  within 
10  minutes  to  any  fax  machine.  The  copies  cost  $0.75  in 
the  United  States.  Canada,  and  Mexico  and  $1.50  in  all 
other  countries. 


E-mail  the  Editorial  Office 


Pat  Brougher.  Editor 

Kris  Williams.  Assistant  Editor 

Linda  Barcus.  Editorial  Assistant 


brougher@aarc.org 

williams@aarc.org 

barcus@aarc.org 


r 


Helpful  Web  Sites 

American  Association  for  Respiratory  Care 

http://w\\\\  .aarc.org 

National  Board  for  Respiratory  Care 

http;//v\  WW. nbrc.org 

Applied  Measurement  Professionals  Inc 

http://\\wv\. applmeapro.com 

Extracorporeal  Life  Support  Organization 

http://www.med.umich.edu/elso/ 

Food  and  Drug  .Administration 

http://\v  WW. fda.gov 

National  Asthma  Education  Prevention 
Program  Guidelines.  2nd  Edition 
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